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The Invention relates to novel substituted ftirazanobenzimldazoles, processes for the 
preparation thereof, pharmaceutical composttions containing same, the use thereof 
5 optionally in combination with one or more other phamiaceutically active compounds for 
the therapy of neoplastic diseases and autoimmune diseases, and a method for the 
treatment of such a diseases. 

Baclcaround nf fhe invention 

Cancer is one of the leading causes of death in humans. Although a variety of drugs 
against neoplastic diseases have been developed and techniques are available such as 
surgery and radiation therapy, there is still a need for alternative and improved methods of 

treatment of neoplasflc-diseases: ' 

15 

Autoimmune diseases are associated with abnomial lymphoproliferation as a result of 
defects In the tennlnation of lymphocyte activlation and growth. Often, such diseases are 
associated with Inflammation lilce rheumatoid arthritis. Insulin dependent diabetes mellitus, 
multiple, sclerosis, systemic lupus erythematosus and Uie lilce. The treatment of such 
20 diseases Is ftocused on ariti-inflammatory and Immunosuppressive drugs which In 

numerous cases show severe side effects. Hence, there is a need for alternative drugs 
with a new mode of action sliowing less side effects. 

Apoptosis is a tenn used to describe a series of cellular events which occur to bring about 
25 programmed cell death. There are various apoptotic pathways, some of vi/hlch have been 
characterized, whereas otiiers remain to be elucidated. If ttie balance between cell 
division and apoptosis is disturbed, life-tiireatening diseases including cancer, _ 
autoimmune disorders, neurodegenerative and cardiovascular diseases may occur. 

30 in recent years It has become evident that programmed cell death (apoptosis) is as 

Important to the health of a multicellular organism as cell division. By repeated cell division 
and differentiation throughout development or tissue repair, surplus or even harmful cells 
arc generated. In order to maintain tissue homeostasis these cells have to be removed or 
killed. The delicate interplay between ceil growth and iapoptosis in an organism is min-ored 
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in the complex molecular balance that detemiines whether an individual cell undergoes 
division, arrests in the cell cycle-or commits to programmed cell death. 

Dysregulation of cell proliferation, or lack of appropriate cell death, has wide ranging 
5 clinical implications. A number of diseases associated with such dysregulation involve 
hyperproliferation, Inflammation, tissue remodeling and repair. Familiar Indications In this 
category include cancers, restenosis, neolntimal hyperplasia, angiogenesis, 
endometriosis, lymphoproiiferative disorders, transplantation related pathologies (graft 
rejection), polyposis, loss of neural function in the case of tissue remodeling and the like. 
10 Such cells may lose the nonmal regulatory control of cell division, and may also tail to 
undergo appropriate cell death. 

As apoptosis is Inhibited or delayed in most types of proliferative, neoplastic diseases, 
induction of apoptosis is an option for treatment of cancer, especially In cancer types 

15 which show resistance to classic chemotherapy, radiation and immunotherapy (Apoptosis 
and Cancer Chemotherapy, Hickman and Dive, eds-, Blackwell Publishing, 1999). Also in 
autoimmune and transplantation related diseases and pathologies compounds inducing 
apoptosis may be used to restore normal cell death processes and therefore can 
eradicate the symptoms and might cure the diseases. Further applications of compounds 

20 inducing apoptosis may be in restenosis. I.e. accumulation of vascular smooth muscle 
cells in the walls of arteries, and in persistent infections caused by a failure to eradicate 
bacteria- and virus-Infected cells. Furthermore, apoptosis can be induced or re- 
established in epithelial cells, In endothelial cells, in muscle ceils, and in others which 
have lost contact with extracellular matrix. These cells are potentially able to colonize 

25 other organs and therefore can develop into pathologies like neoplasias, endometriosis 
and the like. 

Summarv of the invention 

30 Furazanobenzimldazoles of formula (I) are selectively inducing apoptosis in cancer ceils, 
and can be used for the treatment of neoplastic and autoimmune diseases. The invention 
relates to compounds of fonmula (I) for use as medicaments as defined hereinafter, to 
novel compounds of formula (I), to methods of synthesis of such compounds, to 
pharmaceutical compositions containing compounds of formula (I), to the use of a 

35 compounds of fomnula (I) for the preparation of a phanmaceutical composition for the 
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S^tment of neoplastic and autoimmune ds^si^, and to methods of treatment of 

neopIasUc-and autoimmune dlsease&4jsin§-sueh-eomp0unds-of-fomiula (I) or of 

pharmaceuticat compositions containing same. 

5 Datailed description of tlie invention 

■Rie invention relates to compounds of formula (I) 




\ 
R 



10 

wherein 

R represents aryl or heteroaryi optionally sul)stituted by up to four sul)stituent8 
independently selected from 

allQrt, cydoalicyl. cydoalkyl-tower alkyl. halo-lower all<yl. hydroxy-lower alkyl. lower alkoxy- 
15 lower ali<yl, lower alkoxy-lower alkoxy^lower alkyl. halo-lower alkoxy-Iower alkyl, acyloxy- 
lower alkyl, heterocyclyi, heterocyclyl-lower alkyl, optionally substituted phenyl, optionally 
substituted phenyl-tower alkyl, optionally substituted heteroaryi. optionally substituted 
heteroaryWower alkyl, optionally substituted alkenyi, optionally substituted aikinyl, 
hydroxy, lower alkoxy, optionally substituted alkenyloxy, optionally substituted alkinyloxy, 
J20 cycloaikoxy. halo-lower alkoxy, cycioaikyWower alkoxy, hydroxy-lower alkoxy. lower 
alkoxy-lower alkoxy, heterocyclyioxy, heterocydyl-lower alkoxy, optionally substituted 
phenyloxy, optionally substituted phenyWower alkoxy. optionally substituted heteroaryioxy, 
optionally substituted heteroaryl-lower alkoxy, sulfamoyloxy, carbamoyloxy, lower 
alkylcarbonyloxy, 

25 amino, monoalkylamino, dialkylamino. aminocarbonylamino wherein each of the two 
amino groups Is optionally substituted by alkyl. alkenyi. aikinyl or alkoxy-lower alkyl, 
heterocydylcarbonylamino wherein heterocyclyi is bound via a nitrogen atom. 
aminos uifonylamino wherein each of jhe I wo amino groups Is optionally substituted by 
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alkyl, alkenyl, alklnyl or alkoxy-lower alkyi, heterocyclylsulfonylamlno wherefn heterocyclyl 
Is bouiidjtfajajiitr.Qgen.atorn, lower alkoxycarbonylamino, iDweLalkyJcatbDjiylamltio 
wherein alkyI is optionally substituted by one or two substltuents selected from optionally 
substituted phenyl, guanidyl, halogen, cyano, alkoxy, optionally substituted phenoxy, 
5 alkylmercapto and optionally substituted amino; lower alkenylcarbonylamino wherein 

alkenyl is optionally substituted by one or two substltuents selected from lower alkyl. halo- 
lower alkyi, optionally substituted phenyl, halogen, cyano, alkoxy and optionally 
substituted amino; amino-lower alkyI or amino-lower alkylamino, wherein the nitrogen 
atom is unsubstituted or substituted by one or two substitutents selected from lower alkyI, 

10 cycloalkyl. cycloalkyl-Iower alkyI, hydroxy-lower alkyl, lower alkoxy-lower alkyI, optionally 
substituted phenyl, optionally substituted phenyHower alkyl, optionally substituted 
heteroaryl, optionally substituted heteroaryl-lower alkyl and lower alkylcarbonyl, or 
wherein the two substltuents on nitrogen form together with the nitrogen heterocyclyl, 
lower alkylcarbonyl, cycloalkylcarbonyl, optionally substituted phenylcartjonyl, optionally 

15 substituted heteroarylcarbonyl, heterocyclylcarbonyl, 

carboxy, lower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl, lower alkoxy-lower 
alkoxycarbonyl. optionally substituted phenyl-lower alkoxycarbonyl, cyano. 
lower alkylmercapto. optionally substituted phenylmercapto, lower alkylsulfinyl, halo-lower 
alkylsulfinyl, optionally substituted phenylsulflnyl, lower alkylsulfonyl, halo-lower 

20 alkylsulfonyl. optionally substituted phenylsulfonyl, aralkylsulfonyl, halogen, and nitro; 
and wherein two adjacent substltuents together with the atoms of aryl or heteroaryl may 
form a 5 or 6 membered carbocyclic or heterocyclic ring; 

X represents a bond; oxygen; a group C=Y, wherein Y stands for oxygen, nitrogen 
25 substituted by hydroxy, alkoxy or optionally substituted amino; an ethylenediyi group 
optionally substituted by alkyl; or a group CR^R^; 

R'^ and R^ independently of each other, represent hydrogen, alkyl, cycloalkyl, cycloaikyl- 
alkyl, optionally substituted arylalkyi, optionally substituted heteroarylalkyi, hydroxyalkyl, 
30 alkoxyalkyi, hydroxyalkoxyalkyi, alkoxyalkoxyalkyi, cyanoalkyi, optionally substituted 
alkenyl, optionally substituted alkinyl, or lower alkylcarbonyl wherein lower alkyl is 
optionally substituted by one or two substitutents selected from aryl. optionally substituted 
amino, alkoxy and aryloxy. 



Ipf, ^.Wand^. independently of eadfi other, represent hydrogen, lower alkyJ. halo- 
Howerilkyi7t:ycloalkylrcycloalkyl-lower alkyl. hydro^^^ 

lower alkoxy^lower alkoxy^ower alkyi, halo-lower alkoxy-lower alkyl. heterocyclyl. 

heterocyclyl-kwer alkyl. optionally substituted phenyl, optionally substituted phenyHower 

alkyl. optionally substituted heteroaryl. optionally substituted heteroaryl-iower alkyl, 

optionally substituted alkenyl. opttonally substituted alkinyl, 

hydroxy, lower alkoxy. halo-lower alkoxy. cydoalkoxy. cydoalkyl-lower alkoxy. hydroxy- 
lower alkoxy. lower alkoxy-lower alkoxy. heterocyclyloxy, heterocydyHower alkoxy. 
optionally substituted phenyloxy, optionally substituted phenyl-lower alkoxy. optionally 
substituted heteroaryloxy. optionally substituted heteroaryl-tower elkoxy. 
arhino. carbamoyl, sulfamoyi. amino-lower alkyl or amino-lower alkylamlno. wherein in 
each case the nitrogen atom is unsubstituted or substituted by one or two substitutents 
selected from lower alkyl. cydoaikyl, cycloalkyl-lower alkyl. hydroxy-lower alkyl. lower 
alkoxy=lower-alkyl; optionally^abstituted phenyl, optionally ^ubstituted-phenyl-loweralkylr- 
optionally substituted heteroaryl. optionally substituted heteroaryl-lower alkyl and lower 
aikylcarbonyi. or wherein the two substituenls on nitrogen fomi together with the nitrogen 
hetero(^lyl. 

lower aikylcarbonyi, cyctoalkytearbonyl. optionally substituted phenylcarbonyl. opttonally 
substituted heteroarylcarbonyl, heterocydylcarbonyl, 

carboxy, lower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl. lower alkoxy-lower 
alkoxycarbonyl. optionally substituted phenyl-lower alkoxycarbonyl. cyano. 
lower alkylmercapto. optionally substituted phenylmercapto. tower alkylsulfinyl. halo-lower 
alkylsulflnyl. optionally substituted phenylsulfinyl. lower alkylsulfonyl. halo-tower 
alkylsulfonyl. optionally substituted phenylsulfonyl. aralkylsulfonyl. halogen, or nitro, 

or and R*, R* and R^ or and R« together wrth the atoms of the phenyl ring fonn a 5 
or 6 membered carbocydic or heterocyclic ring: 

R^ represents hydrogen, lower alkyl, cydoaikyl. cycloalkyl-tower alkyl. lower alkenyl. lower 
alkinyl. opttonally substituted phenyl, lower alkoxy, lower alkenyloxy. tower alkinyloxy; 
R» represents hydrogen, tower alkyl. hydroxy, lower alkoxy or lower alkenyloxy, or 
R^ and R^together with the carbon they are bound to form a 5 or 6 membered carbocydic 
or heterocydic ring: 

and salts thereof, for use as medicaments. 
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The general terms used hereinbefore and hereinafter preferably have within the context of 
this disclosure the foJipwjDgjngsoiogs, unless othenwise indicated: 

The prefix "lower" denotes a radical having up to and including a maximum of 7, 
5 especially up to and including a maximum of 4 carbon atoms, the radicals in question 
being either linear or branched with single or multiple branching. 

Where the plural fomi is used for compounds, salts, and the like, this is taken to mean 
also a single compound, salt, or the like. 

10 

Double bonds in principle can have E- or Z-configuration. The compounds of this invention 
may therefore exist as isomeric mixtures or single isomers. If not specified both Isomeric 
fornis are Intended. 

1 5 Any asymmetric carbon atoms may be present In the (R)-, (S)- or (R.S)-configuration, 
preferably in the (R)- or (S)-configuratlon. The compounds may thus be present as 
mixtures of isomere or as pure isomers, preferably as enantiomer-pure diastereomers. 

The invention relates also to possible tautomers of the compounds of formula (I). 

20 

AlkyI has firom 1 to 12, preferably from 1 to 7 carbon atoms, and Is linear or branched. 
Aikyi is preferably lower alkyl. 

Lower alkyl has 1 to 4 carbon atoms and Is butyl, such as n-butyl, sec-butyl, isobutyl, 
25 tert-butyl, propyl, such as n-propyl or isopropyl, ethyl or methyl. Preferably lower alkyl is 
methyl or ethyl. 

CycloallQ^I has preferably 3 to 7 ring carbon atoms, and may be unsubstitued or 
substituted, e.g. by lower alkyl or lower alkoxy. Cydoalkyl is, for example, (^clohexyl, 
30 cyclopentyl, or methylcyclopentyl. 

Aryl stands for a mono- or bicycllc fused ring aromatic group with 5 to 10 carbon atoms, 
such as phenyl, 1-naphthyl or 2-naphthyl, or also a partially saturated bicyclic fused ring 
comprising a phenyl group, such as indanyl, dihydro- or tetrahydronaphthyl. 

35 



Iri optionally sulxslituted phehyl/substitiients are preferably lower alkyi, lower alkoxy, 

lower alkoxy-lower all«»yrmethylenedia^alo-lower alkyi, tower alkoxy-lower-allqrii 

hato, ornitro. 

5 Heteroaryl represents an aromatic group containing at least one heteroatom selected from 
nitrogen, oxygen and sulfur, and Is mono- or bfcycllc. Monocyclic heteroaryl includes 5 or 
6 membered heteroaryl groups containing 1, 2, 3 or 4 heteroatoms selected from nitrogen, 
sulfur and oxygen. Bteycllc heteroaryl Includes 9 or 10 membered fused-ring heteroaryl 
groups. Examples of heteroaryl include pyrrolyl, thienyl, furyl, pyrazolyl, imidazolyl, 

10 triazolyl, oxazolyl. isoxazolyl, oxadiazolyl. thiazolyl, Isothiazolyl. thiadiazolyl, pyridyl. 

pyrldazlnyl, pyrimidlnyl, pyrazinyl, benzo fused derivatives of such monocyclic heteroaryl 
groups, such as indolyl, benzimklazolyl or benzofuryl, quinollnyl, Isoqulnolinyl, 
quinazollnyl, or purinyl. 

15 In optfonally substituted heteroaryl. substltuents are preferably lower alkyi, lower alkoxy.. 
lower alkoxy-lower alkoxy, amino, optionally substituted by one or two substituents 
selected from lower alkyi, tower alkenyl and alkylcarbonyl, halo-lower alkyi, lower alkoxy- 
lower alkyi, halo, or nitro. 

20 Alkenyl contains one or more. e.g. two or three, double bonds, and is preferably lower 
alkenyl, such as 1- or 2-butenyl, 1-propenyl, allyl or vinyl. 

Alkinyi Is preferably tower alklnyl, such as propai^yl or acetytenyl. 

25 Ethylenedlyl designates a vinyl group bound to R and to methylene as defined in 

formula (I). The bonds to R and to methylene may be in gemlnal or vicinal position of the 
vinyl group. 

In optionally substituted alkenyl or alklnyl, substituents are preferably lower alkyi. lower 
30 alkoxy, halo or dl(lower alkyl)amino, and are connected virith a saturated carbon atom of 
alkenyl or alkinyi or with an unsaturated carbon atom of alkenyl. 

Heterocyclyl designates preferably a saturated, partially saturated or unsaturated, mono- 
or bicyclic ring containg 4-10 atoms comprising one, two or three heteroatoms selected 
35 from nitrogen, oxygen and sulfur, which may, unless othenwise specified, be carbon or 



nitrogen linked, wherein a ring nitrogen atom may optionally be substituted by a group 
-selected from lower alkyi, amino-Iower alkylraryl; aryl-lower alkyi and acyl, and a ring 
carbon atom may be substituted by lower alkyI, amino-lower alkyi, aryl, aryMower alkyI, 
heteroaryl, lower alkoxy, hydroxy or oxo. Examples of heterocyclyl are pyrrolldinyl, 
oxazolidinyl, thiazolidlnyl, piperidinyl, morpholinyl, piperazinyl, dioxolanyl and 
tetrahydropyranyl. 

Acyl designates, for example, alkylcarbonyl, cyclohexylcarbonyl, arylcarbonyl, aryl-lower 
alkylcarbonyl. or heteroarylcarbonyL Lower acyl is preferably lower alkylcarbonyl, in 
particular propionyl or acetyl. 

HydroxyalkyI is especially hydroxy-lower alkyI, preferably hydroxymethyl. 2-hydroxyethyl 
or 2-hydroxy-2-propyL 

CyanoalkyI designates preferably cyanomethyl and cyanoethyl. 

HaloalkyI is preferably fluoroalkyi, especially trifluoromethyl, 3,3,3-trlfluoroethyI or 
pentafluoroethyl. 

Halogen is fluorine, chlorine, bromine, or iodine. 

Lower alkoxy Is especially methoxy, ethoxy, isopropyloxy, or tert-butyloxy. 

ArylalkyI includes aryl and alkyI as defined hereinbefore, and is e.g. benzyl, 1-phenethyl or 
2-phenethyl. 

HeteroarylalkyI includes heteroaryl and alkyI as defined hereinbefore, and is e.g. 2-. 3- or 
4-pyridyImethyl, 1-or2-pyrrolylmethyl, 1-pyrazolylmethyl, 1-imidazolylmethyl, 
2-(1-imidazolyl)ethyl or 3-(1-imidazolyl)propyl. 

Two adjacent substituents which together with the atoms of aryl or heteroaryl may form a 
5 or 6 membered carbocycllc or heterocyclic ring are, for example, propylene, 1- or 2- 
oxopropylene, 1-or2-oxapropylene, 1-oxapropylidene, methylenedioxy, difluoro- 
methylenedioxy, 1- or2-a2apropylene. 1-or2-a2apropyiidene, 1,2- or 1,3-diaza- 
propylidene, 1.3-diaza-2-oxopropylene, butylene, 1- or 2-oxabutylene, ethylenedioxy. 
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1- or 2-azabutylene, or 1- or 2-azabutadlenylldene, or such groups carrying further 
ibstttoente-as-defined hereinbefore. ~ '■ 

A 5 or 6 membered (^rboc^clic or heterocyclic ring formed by substituents and 
5 together with the carbon atom they are bound to is e.g. cydopentane, cyclohesrane, such 
rings wherein one or preferably two carbon atoms are replaced by oxygen, or such rings 
wherein one carbon atom is replaced by oxygen and another one by nitrogen, and is 
optionally further substituted by lower alkyl. lower allcoxy or lower alkdxy-lower alkyl- 
Prefened examples are cyclic acetals fonmed from a carbonyl group with ethylene glycol 
10 or monoalkylated glycerin, l.e. rings whereiii the siibstituonte R^ and R® together represent 
1 ,2-ethylenedloxy or 3-alkoxypropylene-1 ,2-dioxy. 

In substituted amino, the substituents are preferably those mentioned as substltuente R® 

and-R". In ii^exilar, substituted amino Is alkj^IaTfiinoT^ralKylamlrio. optionally substituted 

15 arylamino, optionally substituted arylalkylamino, lower alkylcarbonylamino, lower 

alkoxycarbonylamino or optionally substituted aminocarbonylamino. 

When X represents a group C=Y. wherein Y stands for nitrogen substituted by hydroxy, 
this corresponds to an oxime function, Oximes and the oon-esponding oxime alkyl ethers 
20. (nitrogen substituted by alkoxy) may be present in E or Z fomi, or as mixture of isomers. 
In groups wherein Y stand for nitrogen substituted by optionally substituted amino, this 
group corresponds to an optionally substituted hydrazone function. Substituents are those 
considered for substituted amino above, in particular alkylamino, dialkyiamino, optionally 
substituted arylamino or optionally substituted aralkylamino. 



25 



Salts are especially the phannaceutically accepteble salts of compounds of fomnuia (I). 



Such salts are formed, for example, as acid addition salts, preferably with organic or 
inorganic acids, from compounds of fonnula (I) witti a basic nitrogen atom, especially the 

30 pharmaceutically accepteble salts. Suitable inorganic acids are, for example, halogen 
acids, such as hydrochloric acid, sulfuric acid, or phosphoric acid. Suitable organic acids 
are, for example, carboxylic, phosphonic. sulfonic or sulfamic acids, for example acetic 
acid, propionic acid, octanoic acid, decanoic acid, dodecanoic acid, giycolic acid, lactic 
acid, fumaric acid, succinic acid, adipic acid, pimelic add, suberic acid, azelaic acid, malic 

35 acid, tartaric acid, citric add, amino adds, such as gl utamic acid or aspartlc acid, maleic 
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acld, hydroxymaleic acid, methylmaleic acid, cyclohexanecarboxylfc acid, adamantane- 

carboxylic^acid; benzofCBcid, salicylic add, 4-aminosalicyllc-add7phthallc acid; 

phenylacetic acid, mandellc acid, cinnamic acid, methane- or ethane-sulfonic acid, 
2-liydroxyethanesulfonicacld, ethane-1,2-disulfonlcacld, benzenesulfonic acid, 
2-naphthalenesulfonicacid, 1,5-naphthalene-dlsulfonicacid, 2-, 3- or 4-methyl- 
benzenesulfonic acid, methylsuifuric add, ethylsulfuric acid, dodecylsulfuric acid, 
N-cycloliexylsulfamic acid, N-methyl-, N-etfiyl- or N-propyl-suIfamIc acid, or other oi^anic 
protonic acids, such as ascorbic acid. 

For isolation or purification purposes it is also possible to use pharmaceuticaiiy 
unacceptable salts, for example picrates or perchlorates. For therapeutic use, only 
pharmaceuticaiiy acceptable salts or free compounds are employed (where applicable in 
the form of phannaceutical preparations), and these are therefore prefened. 

In view of the close relationship between the novel compounds in free form and those In 
the form of their salts, including those salts that can be used as intemiediates, for 
example in the purification or identification of the novel compounds, any reference to the 
free compounds hereinbefore and hereinafter Is to be understood as referring also to the 
corresponding salts, as appropriate and expedient 

The compound of the formula (1) may be administered in the form of a pro-drug which is 
broken down in the human or animal body to give a compound of the formula (I). 
Examples of pro-drugs include in vivo hydrolysable esters of a compound of the 
formula (I). 

The compounds of formula (I) have valuable pharmacological properties. The invention 
also relates to compounds of formula (I) as defined hereinbefore for use as medicaments. 

The efficacy of the compounds of the invention in inducing apoptosis in tumor cells can be 
demonstrated as follows: 

Relative fluorescent activities of suitable tumor cell lines transfected with green 
fluorescent protein (GFP) are measured in the presence of compounds of the invention 
and of standard tumor drugs, using the method described in WO 99/35493. Suitable tumor 
cell lines are A20.2J, a BALB/c B cell lymphoma, PB-3c, an IL-3 dependent, non 
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tumorigenlc mas^^ line isolated from the bone manrow of a DBA/2 mouse, Jurkat. a 
human-aciiterT-oelHeukemiaxeI|-|lnerl«62, a human chronic myelogenous leakemlaisell 
line, HL60, a human acute promyelocytic leukemia cell linOp Ramos and Rajl, human 
B-cell lymphoma ceil lines. H9 and Hut78, human T-cell lymphoma cell lines. HeLa and 
5 KB, human squamous cell carcinoma cell lines, MCF7, SK-BR-3, PCS, HBL-100, SW480, 
H460 and H1792, human adenocarcinoma cell lines and HT-1080, a human fibrosarcoma 
cell line. 

Preferred standard drugs as compounds for comparisons are: a) antimetabolites such as 
10 S-fluorouracil (ICN), gemcitabine HQ (Gemzar™, Eli Lilly), b) alkylating agents such as 
oxaliplatin (Eloxantin'>^, Sanofi-Synthdiabo), dacarbazin (Oetimedac™, Medac), cyclo- 
phosphamide (Endoxan™, Asta) and carbopiatln (Paraplatin™, Bristol-Meyers Squibb), 
c) cell-cycle Inhibitor such as vinorelbine (Navelblne^, Robapharm), vinblastine (Velbe™, 

Eli Lilly), -docetaxer(Taxotere™", Aventis)rd> DNA breaker (topo-isoirferas^'inhibitdf; " 

15 intercalator, strand breaker) such as doxorubicin HCI (Adriblastin™, Pharmacia-Upjohn). 
bleomycin (Asta-Medlca), Irinotecan (Campto™. Aventis), etoposide phosphate 
(Etopophos™. Bristol-Meyers Squibb), topotecan HCI, (Hycamtin™, GlaxoSmithKllne), 
e) mixtures thereof, f) compounds Interfering with the signal transduction pathway, such : 
as caspase activity modifiers, agonists and antagonists of cell death receptors, modifiers 
20 of nucleases, phosphatases and kinases such as Imatinib mesylate (Gleevec™, Novartis), 
dexamethasone, phorbol myristate acetate, cyclosporin A, quercetin, tamoxifen (Alexis 
Corporation, Switzerland). 

Apoptosis is determined in a primary screen using a fluorescence plate reader and then in 
25 a secondary screen using FACS (fluorescence activated cell scanning). Compounds 

causing apoptosis without substantial cytotoxic side effects are chosen for further testing 
and characterization by using a combination of the following well established assays: 
A) Nuclear staining with Hoechst 33342 dye providing information about nuclear 
morphology and DNA fragmentation which are hallmarks of apoptosis. B) MTS 
30 proliferation assay measuring the metabolic activity of cells. Viable cells are metabolically 
active whereas cells wlth.compromised respiratory chain show a reduced activity in this 
test C) AnnexinV binding assay which reflects the phosphatidylserine content of tiie outer 
lipid bilayer of tiie plasma membrane. This event is considered an eariy hallmark of 
apoptosis. D) PI staining for cell cycle distribution which shows any alterations In the 
35 distribution among the different phases of tiie cell cycle. Cell cycle anresting points can be 
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determined. E) Proliferation assay monitoring DMA synthesis by incorporating 

bromodeoxyuridine (BrdU)rlnliibitory effecteron growth/proliferation can be directly 

detennined. F) Cystein proteinase dependency, respectively caspase dependency are 
determined by using specific Inhibitors. This provides information about possible 
5 involvement of specific proteases in the mechanisms. 

On the basis of these studies, a compound of formula (I) according to the invention shows 
therapeutic efficacy especially against neoplastic diseases and autoimmune diseases. In 
particular, the compounds of the invention are active against malignancies, e.g. epithelial 

10 neoplasms, squamous cell neoplasms, basal cell neoplasms, transitional cell papillomas 
and carcinomas, adenomas und adenocarcinomas, adnexai and skin appendage 
neoplasms, mucoepidermoid neoplasms, cystic neoplasms, mucinous and serous 
neoplasms, ductal-, lobular and medullary neoplasms, acinar cell neoplasms, complex 
epithelial neoplasms, specialized gonadal neoplasms, paragangliomas and glomus 

15 tumors, naevi and melanomas, soft tissue tumors and sarcomas, fibromatous neoplasms, 
myxomatous neoplasms, lipomatous neoplasms, myomatous neoplasms, complex mixed 
and stromal neoplasms, fibroepithelial neoplasms, synovial like neoplasms, mesothelial 
neoplasms, germ ceil neoplasms, trophoblastic neoplasms, mesonephromas, blood 
vessel tumors, lymphatic vessel tumors, osseous and chondromatous neoplasms, giant 

20 cell tumors, miscellaneous bone tumors, odontogenic tumors, gliomas, neuro- 

epitheliomatous neoplasms, meningiomas, nerve sheath tumors, granular cell tumors and 
alveolar soft part sarcomas, Hodgkin's and non Hodgkin's lymphomas, other lympho- 
reticular neoplasms, plasma cell tumors, mast cell tumors, immunoproliferative diseases, 
leukemlas, miscellaneous myeloproliferative disorders, iymphoproliferative disorders and 

25 myelodyspiastic syndromes. 

The compounds of the invention are likewise active against autoimmune diseases, e.g. 
against systemic, discoid or subacute cutaneous lupus erythematosus, rheumatoid 
arUiritis, antiphospholipid syndrome, CREST, progressive systemic sclerosis, mixed 

30 connective tissue disease (Sharp syndrome), Reiter's syndrome, juvenile arthritis, cold 
agglutinin disease, essential mixed cryoglobulinemia, rheumatic fever, ankylosing 
spondylitis, chronic polyarthritis, myasthenia gravis, multiple sclerosis, chronic 
inflammatory demyelinating polyneuropathy, Guillan-Barre syndrome, dermatomyositis/ 
polymyositis, autoimmune hemolytic anemia, thrompocytopenic purpura, neutropenia, 

35 type I diabetes mellitus, thyroiditis (including Hashimoto's and Grave' disease), Addison's 
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disease, polyglandular syndrome, pemphigus (vulgaris, foliaceus, sebaceous and 

«regetans), bullous and cicatricial- pemp h igoid, pemph igoid-gestationis, epidermolysis 

bullosa acqulsita, linear IgA disease, lichen sclerosus et atrophlcus, morbus Duhring, 
psoriasis vulgaris, guttata, generalized pustular and localized pustular psoriasis, vitiligo, 
5 alopecia areata, primary biliary cinrhosis, autoimmune hepatitis, all forms of glomerulo- 
nephritis, pulmonal hemorrhage (goodpasture syndrome), IgA nephropathy, pemiclous 
anemia and autoimmune gastritis, inflammatory bowel diseases (including colitis ulcerosa 
and morbus Crohn), Behcef s disease, Celic-Sprue disease, autoimmune uveitis, 
autoimmune myocarditis, granulomatous orchitis, aspermatogenesis without orchitis, 

10~ idibpatic and secondary pulmonary fibrosis, inflamriiatory diesases with a possibility of 
autoimmune pathogensesis, such as pyoderma gangrensosum, lichen rut>er, sarcoidosis 
(including Lofgren and cutaneous/subcutaneous fype), granuloma anulare, allergic type I 
and type iV immunolgicai reaction, asthma bronchiale, pollinosis, atopic, contact and 
airborne demiatitis, large vessel'vasculitisr(giaYiticeil and Tal<ayasu*s arteritis), medium"^ 

15 sized vessel vasculitis (polyarteritis nodosa, Kawasald disease), small vessel vasculitis 
(Wegener's granulomatosis, Churg Strauss syndrome, microscopic polangiitis, Henoch- 
Schoenlein purpura, essential cryoglobulinemic vasculitis, cutaneous leulcokiastic angiitis), 
hypersensitivity syndromes, toxic epidermal necrolysis (Stevens-Johnson syndrome, 
erythema multiforme), diseases due to drug side effects, alt forms of cutaneous, organ- 

20, specific and systemic effects due to type i-VI (Coombs classification) Immunologic fomis 
of reaction, transplantation related pathologies, such as acute and chronic graft versus 
host and host versus graft disease. Involving all organs (skin, heart, kidney, bone marrow, 
eye, liver, spleen, lung, muscle, central and peripheral nerve system, connective tissue, 
bone, blood and lymphatic vessel, genito-urinary system, ear, cartillage, primary and 

25 secondary lymphatic system including bone marrow, lymph node, thymus, gastrointestinal 
tract, including oro-pharynx, esophageus, stomach, small intestine, colon, and rectum, 
including parts of above mentioned organs down to single cell level and substructures, 
e.g. stem cells). 

30 A compound of formula (I) can be administered alone or in combination with one or more 
otiier therapeutic agents, possible combination therapy taking the form of fixed 
combinations, or the administration of a compound of the invention and one or more other 
therapeutic agents being staggered or given independently of one another, or the 
combined administration of fixed combinations and one or more other therapeutic agents. 

35 A compound of formula (i) can, besides or in addition, be administered especiallyjFor 
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tumor therapy in combination witli chemotiierapy, radiotherapy, Immunotherapy, surgical 

intervention; or a combination of these. Long-tenrrrtherapy is-equaliy-possibie as is 

adjuvant therapy in the context of other treatment strategies, as described above. Other 
possible treatments are therapy to maintain the patient's status after tumor regression, or 
5 even chemopreventive therapy, for example in patients at risk. Particularly preferred is the 
use of compounds of formula (I) In combination with radiotherapy. 

Therapeutic agents for possible combination are especially one or more cytostatic or 
cytotoxic compounds, for example a chemotherapeutic agent or several selected from the 

10 group comprising indarubicin, cytarabine, interferon, hydroxyurea, bisulfan, or an mhibitor 
of polyamine biosynthesis, an inhibitor of protein Icinase, especially of serine/threonine 
protein kinase, such as protein kinase C, or of tyrosine protein kinase, such as epidermal 
growth factor receptor tyrosine kinase, a cytokine, a negative growth regulator, such as 
TGF-B or IFN-B, an aromatase inhibitor, a classical cytostatic, an inhibitor of the 

15 interaction of an SI-12 domain with a phosphoryiated protein, an inhibitor of Bcl-2 and 

modulators of the Bcl-2 family members such as Sax. Bid, Bad, Bim, Nip3 and BH3-only 
proteins. 

A compound according to the invention is not only for the (prophylactic and preferably 
20 therapeutic) management of humans, but also for the treatment of other warm-blooded 
animals, for example of commercially useful animals, for example rodents, such as mice, 
rabbits or rats, or guinea-pigs. Such a compound may also be used as a reference 
standard in the test systems described above to permit a comparison with other 
compounds. 

25 

With the groups of preferred compounds of fonnula (I) mentioned hereinafter, definitions 
of substituents from the general definitions mentioned hereinbefore may reasonably be 
used, for example, to replace more general definitions with more specific definitions or 
especially with definitions characterized as being preferred. 

30 

In particular, the invention refers to compounds of formula (1) wherein 

R represents aryl or heteroaryl optionally substituted by up to four substituents 

independently selected from 

alkyi, cycloalkyi, cycioalkyl-lower alkyi, halo-lower alkyl, hydroxy-lower alkyi, lower alkoxy- 
35 lower alkyl, lower aikoxy-iower alkoxy-lower alkyl, halo-lower alkoxy-lower alkyl, acyloxy- 
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ioweralicyi, heterocyclyl, heterocyctyl-lower alkyi, optionally substituted phenyl, optionally 

sobs titu tecl pher iyl-towenalkyi; optionally substitutedireleroaryl, upUonally^bstitoted 

heteroaryl-lower alkyi, optionally substituted alkenyl, optionally substituted alkinyl, 
hydroxy^ lower alkoxy, optionally substituted alkenyloxy» optionally substituted alklnyloxy, 
5 cycloaikoxy, halo-lower alkoxy, cycloalkyl-lower alkoxy, hydros^-lower alkoxy, lower 
alkoxy-iower alkoxy, heterocyclyloxy, heterocyclyMower alkoxy, optionally substituted 
phenyloxy, optionally substituted phenyl-lower alkoxy. optionally substituted heteroaryloxy, 
optionally substituted heteroaryl-lower alkoxy, sultamoyloxy, carbamoyloxy, lower 
aikylcarbonyloxy. 

10 ~ amino, monoalkylamino, dialk^amlno, aminocarbonylamino wherein each of the two 
amino groups is optionally substituted by alkyi, alkenyl. alkinyl or alkoxy-lower alkyi, 
hetero(^olylcarbonylamino wherein heterocyclyl is tK)und via a nitrogen atom, 
aminosulfonylamlno wherein each of tiie two amino groups is optionally substituted by 
alkyi, IsakenyiralRinyror alkZScy-loWer alkyi, heterocyclvlsalfoTiylaTti1m"i^ heterocyclyl 

15 is bound via a nitrogen atom, lower alkoxycart)onylamino, lower alkylcarbonylamino 

wherein alkyi is optionally substituted by one or two substituents selected from optionally 
substituted phenyl, guanidyl, halogen, cyano, alkoxy, optionally substituted phenoxy, 
alkylmeroapto and optionally substituted amino; lower alkenylrarbonylamino wherein 
alkenyl is optionally substituted by one or two substituente selected from lower alkyi, halo- 

20 lower alkyi, optionally substituted phenyl, halogen, cyano, alkoxy and optionally 

substituted amino; amino-lower alkyi or amino-lower alkylamino, wherein the nitrogen 
atom is unsubstituted or substituted by one or two substitutents selected from lower alkyi, 
cycloalkyi, cycIoalkyHower alkyi, hydroxy-lower alkyi, lower alkoxy-lower alkyi, optionally 
substituted phenyl, optionally substituted phenyl-lower alkyi, optionally substituted 

25 heteroaryl, optionally substituted heteroaryl-lower alkyi and lower alkylcarbonyl, or 
wherein the two substituents on nitrogen fomi together witii the nitrogen heterocyclyl, 
lower alkylcarbonyl, cycloalkylcarbonyl, optionally substituted phenylcarbonyl, optionally 
substituted heteroarylcarbonyl, heterocyclylcarbonyl, 

carboxy, lower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl, lower alkoxy-lower 
30 alkoxycarbonyl, optionally substituted phenyl-lower alkoxycarbonyl, cyano, 

lower alkylmercapto, optionally substituted phenylmercapto, lower alkylsulfinyl, halo-lower 
alkylsulfinyl, optionally substituted phenylsulflnyl, lower alkylsulfonyl, halo-lower 
alkylsulfonyl, optionally substituted phenylsulfonyl, aralkylsulfonyl, halogen, and nitro; 
and wherein two adjacent substituents togetiier with tiie atoms of aryl or heteroaryl may 
35 form a 5 or 6 membe red carbocyclic or heterocyclic ring; ^ 
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X represents a bond or a group C=Y, wherein Y stands for oxygen; 



and independently of each other, represent hydrogen, allcyl, cycloalkyi, cycloalkyl- 
alkyl, optionally substituted arylalkyi, optionally substituted heteroarylalkyl. hydroxyalkyi, 
5 alkoxyalkyl, hydroxyalkoxyalkyi, alkoxyalkoxyalkyi, cyanoaikyi, optionally substituted 
alkenyl, optionally substituted aikinyl, or lower al^carbonyl wherein lower alkyi is 
optionally substituted by one or two substitutents selected from aryl, optionally substituted 
amino, aikoxy and aryloxy; 

10 R^ R^ R^ and R®, independently of each other, represent hydrogen, lower alkyI, halo- 
lower aikyi, cycloalkyi, cycloalkyl-lower alkyI, hydroxy-lower alkyI, lower alkoxy-lower alkyI, 
lower alkoxy^loweralkoxy-loweralkyl, halo-lower alkoxy-lower alkyI, heterocyclyl, 
heterocyclyl-lower alkyi, optionally substituted phenyl, optionally substituted phenyHower 
alkyi, optionally substituted heteroaryl, optionally substituted heteroaryi-lower alkyl, 

1 5 optionally substituted alkenyl, optionally substituted alkinyl, 

hydroxy, lower aikoxy, halo-lower aikoxy, cycloalkoxy, cycloalkyl-lower aikoxy, hydroxy- 
lower aikoxy, lower alkoxy-lower aikoxy, heterocyclyloxy, heterocyclyl-lower aikoxy, 
optionally substituted phenyloxy, optionally substituted phenyMower aikoxy, optionally 
substituted heteroaryioxy, optionally substituted heteroaryi-lower aikoxy, 

20 amino, carbamoyl, sulfamoyi, amino-lower alkyl or amino-lower alkylamino, wherein in 
each case the nitrogen atom is unsubstituted or substituted by one or two substitutents 
selected from lower alkyi, cycloalkyi, cycloalkyl-lower alkyl, hydroxy-lower alkyl. lower 
alkoxy-lower alkyl, optionally substituted phenyl, optionally substituted phenyl-lower alkyl, 
optionally substituted heteroaryl, optionally substituted heteroaryi-lower alkyl and lower 

25 alkylcarbonyl, or wherein the two substltuents on nitrogen form together with the nitrogen 
heterocyclyl, 

lower alkylcarbonyl, cycloalkylcarbonyl, optionally substituted phenylcarbonyl, optionally 
substituted heteroarylcarbonyl, heterocyclylcarbonyl, 

carboxy, lower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl, lower alkoxy-lower 
30 alkoxycarbonyl, optionally substituted phenyl-lower alkoxycarbonyl, cyano, 

lower alkylmercapto, optionally substituted phenylmercapto, lower alkytsulflnyl, halo-lower 
alkylsulfinyl, optionally substituted phenylsulfinyl, lower alkylsulfonyl, halo-lower 
alkylsulfonyl, optionally substituted phenylsulfonyl, araikylsulfonyl, halogen, or nitro. 
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or and R*. R"^ and R^ or R^ and R® together with the atoms of the phenyl ring fomri a 5 
— or 6 membered carbocyclic or helerocyclrcrring; 

and pharmaceutically acceptable salts thereof; for use as medicaments. 

5 More parbcularlVi the Invention refers to compounds of formula (I) wherein 

R represents phenyl, naphthyl, thienyl, furyi, thiazolyl, oxadiazolyl, thiadiazolyl, imidazolyl. 
pyrazolyl, pyridinyl. pyrimidlnyl, benzothienyl, benzofuryl, Indolyl, benzisoxazolyl. each 
optionally substituted by up to four substituents independently selected from 
alkyi, cycloalkyi, cycloaikyNower alkyi, halo-lower alkyi, hydrox^lower alkyi, lower alkoxy- 

1 0 lower alkyi, lower aikdxy-lower alkoxy-lower alkyi, halo-lower alkoxy-lower alkyi, acyloxy- 
loweralkyl, heterocyclyl. heterocyciyl-lower alkyi, optionally substituted phenyl, optionally 
substituted phenyl-iower alkyi, optionally substituted heteroaryi, optionally substituted 
heterbaryl-lower alkyi, optionally substituted aikenyi, optionally substituted alklnyl, 

hydroxy, lbweralkosey^,'Wtf«^^^ alkenyloxy, optionally substituted alkinyloxyr~ 

15 cycloalkoxy, halo-lower alkoxy, cycloalkyHower alkoxy, hydroxy-lower alkoxy, lower 
alkoxy-lower alkoxy, heterocyclyloxy, heterocyclyl-lower alkoxy. optionally substituted 
phenyloxy, optionally substituted phenyl-lower alkoxy, optionally substituted heteroaryioxy, 
optionally substituted heteroaryl-lower alkoxy, sulfamoyloxy, carbamoyloxy, lower 
aikyicarbonyloxy, 

20 amino, monoalkylamino, diaikylamino, aminocarbonylamino wherein each of the two 
amino groups Is optionally substituted by alkyi, aikenyi, alkinyl or alkoxy-lower alkyi, 
heterocyciylcarbonylamino wherein heterocyclyl is bound via a nitrogen atom, 
aminosulfonylamino wherein each of the two amino groups is optionally substituted by 
alkyi, aikenyi, alkinyl or alkoxy-lower alkyi, heterocyclylsulfonylamino wherein heterocyclyl 

26 is bound via a nitrogen atom, lower alkoxycarbonylamino. lower alkylcarbonylamino 

wherein alkyi Is optionally substituted by one or two substituents selected from optionally 
substituted phenyl, guanidyl, halogen, cyano, alkoxy, optionally substituted phenoxy, 
alkylmercapto and optionally substituted amino; lower alkenylcarbonylamino wherein 
aikenyi is optionally substituted by one or two substituents selected from lower alkyi, halo- 

30 lower alkyi, optionally substituted phenyl, halogen, cyano, alkoxy and optionally 

substituted amino; amino-Iower alkyi or amino-lower alkylamino, wherein the nitrogen 
atom is unsubstituted or substituted by one or two substitutents selected from lower alkyl, 
cycloalkyi, cycloalkyl-lower alkyl, hydroxy-lower alkyl, lower alkoxy-lower alkyl, optionally 
substituted phenyl, optionally substituted phenyl-lower alkyl, optionally substituted 
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heteroaryl, optionally substituted heteroaryl-lower alkyi and lower alkylcarbonyl, or 

vvherein the two substituents on nitrogen-fonmlogetherwith the nitrogen heterocyclyl, 

lower alkylcarbonyl, cycioalkylcarbonyl, optionally substituted phenylcarbonyl, optionally 
substituted heteroarylcarbonyl, heterocyclyicarbonyl, 
5 lower alkyisulfinyl, halo-lower alkylsulfinyl, lower alkylsulfonyl, halo-lower alkylsulfonyl, 
halogen, and nitro; 

and wherein two adjacent substituents together with the atoms of aryl or heteroaryl may 
fonm a 5 or 6 membered carbocyclic or heterocyclic ring; 

10 X represents a bond or a group C=Y, wherein Y stands for oxygen; 

and R^, Independentiy of each other, represent hydrogen, alkyI, cydoalkyi, cycloalkyl- 
alkyl, optionally substituted arylalkyi, optionally substituted heteroarylalkyl, hydroxyalkyl. 
alkoxyalkyi, hydroxyalkoxyalkyi, alkoxyalkoxyalkyi, optionally substituted alkenyl. 
15 optionally substituted alkinyl, lower alkylcarbonyl wherein lower alkyl Is optionally 

substituted by one or two substitutents selected from aryl, optionally substituted amino or 
aroyi, or optionally substituted phenylcarbonyl; or and R^ together with the atom they 
are bound to form heterocyclyl; 

20 R^, R"^, R^ and R®, independentiy of each other, represent hydrogen, lower alkyl, halo- 
lower alkyl, hydroxy, lower alkoxy, halo-lower alkoxy, cycloalkoxy, cycloalkyl-lower alkoxy, 
hydroxy-loweralkoxy, lower alkoxy-lower alkoxy, heterocyclyloxy, heterocyclyl-lower 
alkoxy, optionally substituted phenyloxy, optionally substituted phenyl-lower alkoxy, 
optionally substituted heteroaryloxy, optionally substituted heteroaryl-lower alkoxy, 

25 amino, carbamoyl, sulfamoyl. amino-lower alkyl or amino-lower alkylamino, wherein in 
each case the nitrogen atom is unsubstituted or substituted by one or two substitutents 
selected from lower alkyl, cydoalkyi, cycloalkyl-lower alkyl, hydroxy-fower alkyl, lower 
alkoxy-lower alkyl, optionally substituted phenyl, optionally substituted phenyl-lower alkyl, 
optionally substituted heteroaryl. optionally substituted heteroaryl-lower alkyl and lower 

30 alkylcarbonyl. or wherein the two substituents on nitrogen form together with the nitrogen 
heterocyclyl, 

lower alkylcarbonyl, cycloalkylcarbonyl, optionally substituted phenylcarbonyl. optionally 
substituted heteroarylcarbonyl, heterocyclyicarbonyl, 

carboxy, lower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl, lower alkoxy-lower 
35 alkoxycarbonyl, optionally substituted phenyl-lower alkoxycarbonyl, cyano. 
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ioweralkylsulfinyl, halo-lower allq^sulfinyl, lower a^Msulfonyl. halo-lower alkyisuifonyl, 

halogenrorm'tro; 

or and R*. R* and R®, or R° and R® together represent methylenedloxy; 
and pharmaceutically acceptable salts thereof, for use as a medicament . 

5 

Preferably, the invention refers to compounds of fonnula (I) wherein 
R represents phenyl, naphthyl. thienyl, furyl. thiazolyl. oxadlazolyl, thiadiazolyl. imidazolyl, 
pyrazolyi. pyridinyl, pyrlmidinyl. benzothienylj benzoftiryl. indolyl. benzisoxazolyi. 
optionally substituted by \jp to four substituents independently selected from 

10 alkyi, halo-lower alkyl. phenyl, optionally substituted heteroaryl, lower alkoxy, optionally 
substituted alkenyloxy. optionally substituted alkinyloxy. lower alkoxy-lower alkoxy, 
amino, monoalMamino, dialkylamino. aminocarbonylamino wherein each of the two 
amino groups is optionally substituted by alkyl, alkenyl, alkinyl or alkoxy-lower alkyl, 

TieEefo^cIylcafbonylamino wherein heterocyciylls'boxind'v/aa nitrogen'atom, ■ 

1 5 aminosulfonylamino wherein each of the two amino groups is optionally substituted by 
alkyl, alkenyl, alkinyl or alkoxy-iower alkyl, heterotyciylsulfonylamino wherein heterocydyl 
is bound via a nitrogen atom, lower alkoxycarbonylamino, lower alkylcarbonylamino 
wherein alkyl is optionally substituted by alkoxy or optionaiiy substituted amino; lower 
aikenyicarbonylamino wherein alkenyl is optionaiiy substituted by alkoxy or optionally 

20 substituted amino; lower alkylsuifinyl, halo-lower alkylsulfinyl, lower alkylsulfonyl, halo- 
lower alkyisulfonyl and halogen; 

and wherein two adjacent substituents togetiner with the atoms of aryl or heteroaryl may 
form a 5 or 6 membered carbocyclic or heterocyclic ring: 
X represents a bond or a group C=Y, wherein Y stands for oxygen; 
25 and R^, independentiy of each other, represent hydrogen or lower aikylcarbonyl; 
R^ R^ 1^ and R^, independentiy of each other, represent hydrogen, lower alkyl, haio- 
Jower alkyl, hydroxy, lower alkoxy, carboxy, lower alkoxycarbonyj, cyano or halogen; 
and pharmaceutically accepteble salts thereof, for use as a medicament 

30 Most preferably, the invention relates to the compounds of the Examples and 

pharmaceutically acceptable salts thereof for use as a medicament, especially to the 
compounds of Examples 1, 5. 8, 9, 12, 13, 14. 15, 23. 24, 25, 26. 27, 28. 29. 30. 31. 32. 
33, 34. 35. 36. 37. 38, 39, 40, 41, 43. 44. and 45, and to phannaceutically acceptable 
salts thereof. 



35 
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Furthermore, the invention refers to novel compounds of formula (I) as such, in particular 
to 'conrpoondsrof formula (I) 

R represents aryl or heteroaryl optionally substituted by up to four substituents 
5 independently selected from 

alkyi, cycloalkyi, cycloalkyl-lower alkyi, halo-lower alkyi, hydroxy-lower alkyi, lower alkoxy- 
loweralkyl, lower alkoxy-lower alkoxy-lower alkyi, halo-lower alkoxy-lower alkyi, acyloxy- 
lower alkyi, heterocyclyl, heterocyclyl-lower alkyi, optionally substituted phenyl, optionally 
substituted phenyl-lower alkyi, optionally substituted heteroaryl, optionally substituted 

10 heteroaryl-lower alkyi, optionally substituted alkenyl, optionally substituted alkinyl, 

hydroxy, lower alkoxy, optionally substituted alkenyloxy, optionally substituted alkinyloxy, 
cycloalkoxy, halo-lower alkoxy, cycloalkyl-lower alkoxy, hydroxy-lower alkoxy, lower 
alkoxy-lower alkoxy, heterocyclyloxy, heterocyclyl-lower alkoxy, optionally substituted 
phenyloxy, optionally substituted phenyl-lower alkoxy, optionally substituted heteroaryloxy, 

1 5 optionally substituted heteroaryl-lower alkoxy, sulfamoyloxy, carbamoyloxy, lower 
alkylcarbonyloxy, 

amino, monoalkylamino, dialkylamino, aminocarbonylamino wherein each of the two 
amino groups is optionally substituted by alkyi, alkenyl, alkinyl or alkoxy-lower alkyi, 
heterocyclylcarbonylamino wherein heterocyclyl is bound via a nitrogen atom, 

20 aminosulfonylamino wherein each of the two amino groups is optionally substituted by 
alkyi, alkenyl, alkinyl or alkoxy-lower alkyi, heterocyclylsulfonylamino wherein heterocyclyl 
is bound via a nitrogen atom, lower alkoxycarbonylamino, lower alkyicarbonylamino 
wherein alkyi is optionally substituted by one or two substituents selected from optionally 
substituted phenyl, guanidyl, halogen, cyano, alkoxy, optionally substituted phenoxy, 

25 alkylmercapto and optionally substituted amino; lower alkenylcarbonylamino wherein 

alkenyl is optionally substituted by one or two substituents selected from lower alkyi, halo- 
lower alkyi, optionally substituted phenyl, halogen, cyano, alkoxy and optionally 
substituted amino; amino-lower alkyi or amino-lower alkylamino, wherein the nitrogen 
atom Is unsubstituted or substituted by one or two substitutents selected from lower alkyi, 

30 cycloalkyi, cycloalkyl-lower alkyi, hydroxy-lower alkyi, lower alkoxy-lower alkyi, optionally 
substituted phenyl, optionally substituted phenyl-lower alkyi, optionally substituted 
heteroaryl, optionally substituted heteroaryl-lower alkyi and lower alkylcarbonyl, or 
wherein the two substituents on nitrogen form together with the nitrogen heterocyclyl, 
lower alkylcarbonyl, cycloalkylcarbonyl, optionally substituted phenylcarbonyl, optionally 

35 substituted heteroarylcarbonyl, heterocyclylcarbonyl, 
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carboxy. lower alkoxycarbonyl, hydroxy-lower alkoj^carbonyl. lower alkoxy-lower 

alkoxycar bonyl. opI i ona llyTsatetitotgd-phenyl-lower alkoj^carbonyl, cyano, 

lower alkylmercapto, optionally substituted phenylmercapto, lower alMsulfinyl, halo-lower 
alkylsutfinyl, optionally substituted phenylsulfinyl, lower alkylsulfonyi, halo-lower 
5 alkylsulfonyl. optionally substituted phenylsuHbnyl, aralkylsulfonyl. halogen, and nitro; 
and wherein two adjacent substituents together with tiie atoms of aryl or heteroaryl may 
fomi a 5 or 6 membered cart)ocyciic or heterocyclic ring; 

X represente oxygen; a group C^Y, wherein Y stends for oxygen, nitrogen substituted by 
10 hydroxy, alkoxy broptionaily substituted amino; an eth^enedi^ group bprtiohaiy 
substituted by alkyl; or a group CR'R"; 

and f^, independently of each other, represent hydrogen, alkyl. cydoaikyl. cycloalkyl- 

alkyl, optTohaily sutetituled-arylalkylroptionally substituted heteroarylalkylrhydroxyalkyi, 

15 alkoxyaikyl. hydroxyalkoxyalkyi, alkoxyalkoxyalkyl, cyanoalkyi, optionally substituted 
alkenyi, optionally substituted alklnyi, or lower aik^^carbonyl wherein lower alkyl is 
optionally substituted by one or two substitutents selected from aryl, optionally substituted 
amino, aWmxy and arylo}^. 

20 R?. R*. R® and R®, independently of each oflier, represent hydrogen, lower alkyl, halo- _ 
lower alkyl, cydoaikyl, cycloalkyl-lower alkyl. hydroxy-lower alkyl, lower alkoxy-lower alkyl, 
lower alkoxy-lower alkoxy-lower alkyl, halo-lower alkoxy-lower alkyl, hetero<^clyl, 
heterocydyi-iower alkyl, optionally substituted phenyl, optionally substituted phenyl-lower 
alkyl, optionally substituted heteroaryl, optionally substituted heteroaryNower alkyl, 

25 optionally substituted alkenyi, optionally substituted alldnyl, 

hydroxy, lower alkoxy, halo-lower alkoxy, cycloalkoxy, cycloalkyl-lower alkoxy. hydroxy- 
lower alkoxy, lower alkoxy-lower alkoxy, heterocyclyloxy, heterocydyHower alkwQr, 
optionally substituted phenyloxy, optionally substituted phenyl-lower alkoxy, optionally 
substituted heteroaryloxy, optionally substituted heteroaryHower alkoxy, 

30 amino, carbamoyl, sulfamoyi, amino-lower alkyl or amino-lower alkylamino, wherein in 
each case tiie nitrogen atom is unsubstituted or substituted by one or two substitutente 
selected from lower alkyl, cydoaikyl, cydoalkyMower alkyl, hydroxy-lower alkyl, lower 
alkoxy-lower alkyl, optionally substituted phenyl, optionally substituted phenyl-lower alkyl, 
optionally substituted heteroaryl, optionally substituted heteroaryl-lower alkyl and lower 



-22- 



alkylcarbonyl, or wherein the two substituents on nitrogen form together with the nitrogen 
heterocyciyi, 

lower alkylcarbonyl, cycloallcylcarbonyl, optionally substituted phenylcarbonyi, optionally 
substituted heteroaryicarbonyl, heterocyciylcarbonyl, 
5 carboxy, lower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl, lower alkoxy-lower 
alkoxycarbonyl. optionally substituted phenyl-lower alkoxycarbonyl, cyano, 
lower alkylmercapto, optionally substituted phenylmercapto, lower alkylsulfinyl, halo-lower 
alkylsulfinyl, optionally substituted phenylsulfinyl, lower alkylsulfonyl, halo-lower 
alkyisulfonyl» optionally substituted phenylsulfonyl, aralkylsulfonyl. halogen, or nitro, 

10 

or and R^ R"* and R^ or R^ and R® together witti the atoms of the phenyl ring form a 5 
or 6 membered carbocydic or heterocyclic ring; 

R^ represents hydrogen, lower alkyi, cycloalkyl, cycloalkyHower alkyi, lower alkenyl, lower 
15 alklnyl, optionally substituted phenyl, lower alkoxy, lower alkenyloxy, lower alkinyloxy; 
R® represents hydrogen, lower alkyi, hydroxy, lower alkoxy or lower alkenyloxy, or 
R^ and R® togetiier witti ttie carbon ttiey are bound to fonn a 5 or 6 membered carbocydic 
or heterocyclic ring; 
and salts thereof. 

20 

More particularly, the invention refers to compounds of formula (I) wherein 
R represents phenyl, naphthyl, thienyl, furyl, tiilazolyi, oxadlazolyl. thiadlazolyl, imidazolyl, 
pyrazolyl, pyridinyl, pyrimidinyl, benzothienyl, benzofuryi, indolyl, benzoisoxazolyl, 
optionally substituted by up to four substituents Independently selected from 

25 alkyi, cycloalkyl, cycloalkyl-lower alkyi, halo-lower alkyi, hydroxy-lower alkyi, lower alkoxy- 
lower alkyi, lower alkoxy-lower alkoxy-lower alkyi, halo-lower alkoxy-lower alkyi, acyloxy- 
lower alkyi. heterocyciyi, heterocyclyl-lower alkyl, optionally substituted phenyl, optionally 
substituted phenyl-lower alkyl, optionally substituted heteroaryl, optionally substituted 
heteroaryl-lower alkyl, optionally substituted alkenyl, optionally substituted alkinyl, 

30 hydroxy, lower alkoxy, optionally substituted alkenyloxy, optionally substituted alkinyloxy, 
cycloalkoxy, halo-lower alkoxy, cycloalkyl-lower alkoxy, hydroxy-lower alkoxy, lower 
alkoxy-lower alkoxy, heterocyclyloxy, heterocyclyl-lower alkoxy, optionally substituted 
phenyloxy, optionally substituted phenyl-lower alkoxy, optionally substituted heteroaryloxy, 
optionally substituted heteroaryl-lower alkoxy, sulfamoyloxy, carbamoyloxy, lower 

35 alkylcarbonyloxy. 
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amino, monoall^lamino, dwlkylamlno, aminocarbonylamino wherein each of the two 
^mino groups is optionally subsUtuted by alkyi, alkeriyl. alklnyl or alkoxy-lower allq^r, 
heterocyclylcarlaonylaniino wherein heterocydyl is bound via a nitrogen atom, 
aminosulfbnylamino wherein eadi of the two amino groups is optionally substituted by 
5 alkyI, alkenyl. alklnyl or alkoxy-lower alkyI, heterocyclylsulfonyiamino wherein heterocydyl 
Is bound Wa a nitrogen atom, lower aikoxycarbonylamino, lower alkylcarbonylamino 
wherein alkyI is optionally substituted by one or two substituents selected from optionally 
substituted phenyl, guanldyl. halogen, cyano. alkoxy, optionally substituted phenoxy, 
alkylmercapto and opttonally substituted amino; lower alkenylcarbonyiamino wherein 
10 alkenyl is optionally substituted by one or two substituents selected from lower alkyi. halo- 
lower alkyI, optionally substituted phenyl, haksgen. cyano, alkoxy and optionally 
substituted amino; amino-tower alkyI or anino-lower atkylamino, wherein the nitrogen 
atom is unsubstituted or substituted by one or two substitutents selected from lower alkyl. 
cydoalM. cydoalkyl-tower aikyl,-hydroxy=Ioweralkyl, lower alkoxy-lower alkyl, optionally 
15 substituted phenyl, optionally substituted phenyl-lower alkyl. optionally substituted 
heteroaryl, optionally substituted heteroaryl-lower alkyl and lower alkylcarbonyl, or 
wherein the two substituents on nitrogen fonm togetiier with tiie nitrogen heterocydyl, 
lower alkylcarbonyl. cycloalkylcarbonyl, optionally substituted phenylcarbonyl, optionally 
substituted heteroaiylcarbonyl, heterocyclylcarbonyl, 
20 carboxy. lower alkoxycarbonyl. hydroxy-lower alkoxycarbonyl, lower alkoxy-lower 
alkoxycarbonyl. optionally substituted phenyl-lower alkoxycarbonyl. cyano, 
lower alkylmercapto, optionally substituted phenylmercapto, lower alkylsulfinyl. halo-lower 
alkylsulfinyl, optionally substituted phenylsulfinyl. lower alkylsulfonyl, halo-lower 
alkylsulfonyl. optionally substituted phenylsulfonyl, aralkylsuHbnyl, halogen, and nltro; 
25 and wherein two adjacent substituents together with the atoms of aryl or heteroaryl may 
fonm a 5 or 6 membered carbo<^lic or heterocyclic ring; 

X represents oxygen; a group C=Y. wherein Y stands for oxygen, nitrogen substituted by 
hydroxy, alkoxy or optionally substituted amino; an ethylenediyl group optionally 
30 substituted by alkyl; or a group CR^R"; 

R^ and R^. independently of each other, represent hydrogen, lower alkylcarbonyl or 
optionally substituted phenylcarbonyl; 
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R^ and R^, independently of each other, represent hydrogen, lower alkyi, halo- 

lower alkyl^ alkoxy, hydroxy-lower alkoxy, lower-alkoxy-Iower-alkoxyi amino, carbamoyl, 

sutfamoyi, amino-lower aikyi or amino-lower aikylamino, wherein in each case the nitrogen 
atom is unsubstituted or substituted by one or two substitutents selected firom lower alkyI, 
5 cycloalkyi, cycloalkyl-lower alkyI, hydroxy-lower alkyI, lower alkoxy-lower alkyI, optionally 
substituted phenyl, optionally substituted phenyi-lower alkyI, optionally substituted 
heteroaryl, optionally substituted heteroaryl-lower alkyI and lower alkylaminocarbonyi, or 
wherein the two substituents on nitrogen form together with the nitrogen heterocydyi, 
carboxy, lower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl, lower alkoxy-lower 
10 alkoxycarbonyl, optionally substituted phenyl-lower alkoxycarbonyl, cyano, 

lower alkylmercapto, optionally substituted phenylmercapto, lower alkylsulfinyl, halo-lower 
alkylsulfinyl, optionally substituted phenytsulfinyl, lower alkylsulfonyl, halo-lower 
alkylsulfonyl, optionally substituted phenylsulfonyl, aralkylsutfonyl, halogen, or nitro, 

15 or R^ and R^ R"* and R^ or R® and R® together represent methylenedioxy; 

R'' represents hydrogen, lower alkyl, cycloalkyi, cycloalkyl-lower alkyI, lower alkenyl, lower 
alkinyl, optionally substituted phenyl, hydroxy, lower alkoxy, lower alkenyloxy, lower 
alkinyloxy; 

20 R^ represents hydrogen, lower alkyl, lower alkoxy or lower alkenyloxy, or 

R^ and R^ togettier with the carbon they are bound to form a 5 or 6 membered carbocyclic 
or heterocyclic ring; 
and salts thereof. 

25 Preferably, the invention refers to compounds of formula (I) wherein 

R represents phenyl, naphthyl, thienyl, furyl, thiazolyl, oxadiazolyl, thiadiazolyl, imidazolyl, 
pyrazolyl, pyridinyl, pyrimidinyl, benzothienyl, benzofuryl, indolyl, benzoisoxazolyl, 
optionally substituted by up to four substituents independently selected from 
alkyl, halo-lower alkyl, hydroxy-lower alkyl, lower alkoxy-lower alkyl, lower alkoxy-lower 

30 alkoxy-lower alkyl, halo-lower alkoxy-lower alkyl, acyloxy-lower alkyl, heterocydyi, 

heterocyclyl-lower alkyl, optionally substituted phenyl, optionally substituted phenyl-lower 
alkyl, optionally substituted heteroaryl, optionally substituted heteroaryl-lower alkyl, 
optionally substituted alkenyl, optionally substituted alkinyl. 

hydroxy, lower alkoxy, optionally substituted alkenyloxy, optionally substituted alkinyloxy, 
35 cycloalkoxy, halo-lower alkoxy, cycloalkyl-lower alkoxy, hydroxy-lower alkoxy, lower 
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alkoxy-ioweTalkoxynieterocyd^^ 

phenylod^roptionally-substituted phenyl-lower alkoxyroptionally^bstlttited-heteroafyioxy, 

optionally substituted heteroaryl-lower aiko)cy, suKamoyloxy, carbamoyloxy, lower 
alkylcarbonyloxy.. 

5 amino, monoalkylamino, dlalkylamino, aminocarbonylamino wherein each of the two 
amino groups Is optionally substituted by alkyi, alkenyl, alkinyl or alkoxy-lower alkyl. 
heterocyclylcarbonylamino wherein heterocycly! is bound via a nitrogen atom, 
aminosulfonylamino wherein each of the two amino groups Is optionally substituted by 
alkyl, aikenyl, alkinyl or alkoxy-lower aikyi, heterocyciylsulfonylamiho wherein heterocyclyl 

10 Is bound via a nitrogen atom, lower alkoxycarbonylamino, lower alkylcartionylamino 

wherein alkyl Is optionally substituted by one or two substituents selected from optionally 
sut>stituted phenyl, guanidyl, halogen, cyano, alkoxy, optionally substituted phenoxy, 
alkylmercapto and optionally substituted amino; lower alkenylcarbonylamino wherein 

alkenyl-is-optionally substituted by one or two substltuents-selected-from loweralkylrhalo- 

15 lower alkyl, optionally substituted phenyl, halogen, cyano, alkoxy and optionally 

substituted amino; amino-Iower alkyl or amino-lower alkylamino, wherein the nitrogen 
atom is unsubstituted or substituted by one or two substitutents selected from lower alkyl, 
cycloalkyi, cycloalkyl-lower alkyl, hydroxy-lower alkyl, lower alkoxy-lower alkyl, optionally 
substituted phenyl, optionally substituted phenyl-lower alkyl, optionally substituted 

20 heteroaryl, optionally substituted heteroaryl-lower alkyl and lower alkylcarbonyl, or 
wherein the two substituents on nitrogen form togetiier witii the nitrogen heterocyclyl, 
lower alkylcarbonyl, cycloalkylcarbonyl, optionally substituted phenylcarbonyl, optionally 
substituted heteroarylcarbonyl, heterocyclylcarbonyl, 

carboxy, lower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl, lower alkoxy-lower 
25 alkoxycarbonyl, optionally substituted phenyl-lower alkoxycarbonyl, cyano, 

lower alkylmercapto, optionally substituted phenylmercapto, lower alkylsulfinyl, halo-lower 
alkylsulfinyl, optionally substituted phenylsulflnyl, lower alkylsulfonyl, halo-lower 
alkylsulfonyl, optionally substituted phenylsulfonyl, aralkylsulfonyl, halogen, and nitro; 
and wherein two adjacent substituents together with the atoms of aryl or heteroaryl may 
30 form a 5 or 6 membered carbocycllc or heterocyclic ring; 

X represents a group C=Y, wherein Y stands for oxygen, nitrogen substituted by hydroxy, 
alkoxy or optionally substituted amino; or a group CR^R^; 

35 R^ and R^, independentiy of each other, represent hydrogen or lower alkylcarbonyl; 
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R^, R*. and R®, independently of each other, represent hydrogen, lower alkyi, halo- 
lower alkyi, hydroxyrlower alkox^carboxy, lower aikoxycarbonyl. cyanorhalogen or nitro;- 
R' represents hydrogen, lower alkyI, hydroxy or lower alkoxy; 
R° represente hydrogen, lower alkyI or lower alkoxy; or 
5 R^ and R* togetiier represent 1 ,2-ethylenedloxy or 3-alkoxypropylene-1 ,2-dioxy; 
and salts thereof. 

Alternatively, the invention relates to compound of fonnuia (1) 

10 R represente heteroaryl optionally substituted by up to four substituents independentiy 
selected from 

alkyI, cydoalkyl, cycloalkyHower alkyl. hato-lower alkyl. hydroxy-lower alkyI, lower alkoxy- 
lower alkyi, lower aikoxy-loweralkoxy-loweralM. halo-lower alkoxy-lower alkyl, acyloxy- 
lower alkyi. heterocyclyi. heterocyclyl-lower alkyl, optionally substituted phenyl, optionally 

15 substituted phenyl-tower alM, optionally substituted heteroaryl, optionally substituted 
heteroaryl-iower alkyl, optionally substituted alkenyl. optionally substituted alkinyi, 
hydroxy, tower alkoxy. optionally substituted alkenyloxy, optionally substituted alkinyloxy, 
(^cloalkoxy, halo-tower alkoxy. cycloaikyl-lower alkoxy, hydroxy-lower alkoxy, lower 
alkoxy-lower alkoxy, heterocyclyloxy, heterocyclyl-lower alkoxy, optionally substituted 

20 phenyloxy, optionally substituted phenyl-lower alkoxy, optionally substituted heteroaryloxy, 
optionally substituted heteroaryWower alkoxy, sulfamoytoxy, carl>amoyloxy, lower 
alkylcarbonyloxy, 

amino, monoalkylamino, dialkyiamino, aminocarbonylamino wherein each of the two 
amino groups is optionally substituted by alkyl, alkenyl. alkinyi or alkoxy-lower alkyl, 

25 heterocyclylcarbonylamino wherein heterocyclyi is bound via a nitrogen atom, 

aminosulfonylamino wherein each of the two amino groups is optionally substituted by 
alkyl, alkenyl. alkinyi or alkoxy-lower alkyl, heterocyciylsuifonyiamino wherein heterocyclyi 
is bound via a nitirogen atom, lower alkoxycarbonylamino, lower alkylcarbonylamino 
wherein alkyl is optionally substi'tuted by one or two substituents selected from optionally 

30 substituted phenyl, guanidyl, halogen, cyano. alkoxy, optionally substituted phenoxy. 
alkylmercapto and optionally substituted amino; lower alkenylcarbonylamino wherein 
alkenyl is optionally substituted by one or two substituents selected from lower alkyl, halo- 
lower alkyl, optionally substituted phenyl, halogen, cyano, alkoxy and optionally 
substituted amino; amino-iower alkyl or amino-lower alkylamino, wherein the nitrogen 

35 atom is unsubstituted or substituted by one or two substitutents selected from lower alkyl, 



-27- 



cycloalkyl, cycloalkyl-lower alkyi, hydroxy-lower alkyi, lower alkoxy-lower alh^l, optionaliy'^ 

substituted phenylroptionally^ubstituted-phenyl-loweralkyl, optionally substituted 

heteroaryl, optionally substituted heteroaryl-lower alkyI and lower alkylcarbonyl. or 
wherein the two substituents on nitrogen fomi together with the nitrogen heterocydyl, 
5 lower alkylcarbonyl, cyctoalkylcarbonyl, optionally substituted phenylcarbonyi, optionally 
substituted heteroarylcarbonyi, hetero(^Glylcarbonyl» 

carboxy, lower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl, lower alkoxy-lower 
alkoxycarbonyl, optionally substituted phenyHower alkoxycarbonyl, cyano, 
lower alkylmercapto, optionally substituted phenylmercapto, lower alkytsulfinyl, halo-lower 
10 alkylsulfinyl, optionally substituted phenylsulflnyl, lower alkylsulfonyl, hald-idwer 

alkyisulfonyl, optionally substituted phenylsulfonyl, aralkylsulfonyl» halogen, and nitro; 
and wherein two adjacent substituents together with the atoms of aryl or heteroaryl may 
form a 5 or 6 membered carboc^clic or heterocyclic ring; 



15 X represents a bond; 

and R^, independently of each other, represent hydrogen, alkyI, cycloaikyi, cycloalkyl- 
alkyl, optionally substituted arylalkyi, optionally substituted heteroarylalkyi, hydroxyalkyi, 
alkoxyalkyi, hydroxyalkoxyalkyl, alkoxyalkoxyalkyi, cyanoalkyl, optionally substituted 
20 alkenyl, optionally substituted alkinyl, or lower alkylcarbonyl wherein lower alkyI is 

optionally substituted by one or two substitutents selected from aryl, optionally substituted 
amino, alkoxy and aryloxy, 

R^, R"*, R^ and R®, independentiy of each other, represent hydrogen, lower alkyI, halo- 
25 lower alkyI, cycloaikyi, cycloalkyHower alkyI, hydroxy-lower alkyI, lower alkoxy-lower alkyI, 
lower alkoxy-lower alkoxy-lower alkyt, halo-lower alkoxy-lower alkyI, heterocyclyl, 
heterocyclyl-lower atkyi, optionally substituted phenyl, optionally substituted phenyl-lower 
alkyI, optionally substituted heteroaryl, optionally substituted heteroaryi-lower alkyi, 
optionally substituted alkenyl, optionally substituted alkinyl, 
30 hydroxy, lower alkoxy, halo-lower alkoxy, cycloalkoxy, cycloalkyl-lower alkoxy, hydroxy- 
lower alkoxy, lower alkoxy-lower alkoxy, heterocyclyloxy, heterocyclyl-lower alkoxy, 
optionally substituted phenyloxy, optionally substituted phenyl-lower alkoxy, optionally 
substituted heteroaryloxy, optionally substituted heteroaryl-lower alkoxy, 
amino, carbamoyl, suKamoyI, amino-lower alkyI or amino-lower alkylamino, wherein in 
35 each case the nitrogen atom is unsubstituted or substituted by one or two substitutents 
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selected from lower alkyi, cycloalkyi, cycloalkyHower alkyi, hydroxy-lower alkyl, lower 

alkoxy-lower alkyl, optionally substituted-phenyl^ optionally substituted phenyl-lower alkyl, 

optionally substituted heteroaryl, optionally substituted heteroaryMower alkyl and lower 
alkylcarbonyl, or wherein the two substituents on nitrogen form together with the nitrogen 
5 heterocyclyl, 

lower alkylcarbonyl, cycloalkylcarbonyl, optionally substituted phenylcarbonyli optionally 
substituted heteroarylcarbonyl, heterocyclylcarbonyl. 

carboxy, lower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl, lower alkoxy-lower 
alkoxycarbonyl, optionally substituted phenyl-lower alkoxycarbonyl, cyano, 
10 lower alkylmercapto. optionally substituted phenylmercapto, lower alkylsulfinyl, halo-lower 
alkylsulfinyl, optionally substituted phenylsulfinyl, lower alkylsulfonyl. halo-lower 
alkylsulfonyl, optionally substituted phenylsxilfonyl. aralkylsulfonyl, halogen, or nitro, 

or and R"^, R"* and R®, or R^ and R® together with the atoms of the phenyl ring fonm a 5 
15 or 6 membered carbocycllc or heterocyclic ring; 
and salts thereof; 

with the exception of compounds of formula (I) wherein R represents 4-pyridyl, 3,5- 
diaminotriazinyl, 3-amino-5-piperidinotriazinyl, 5-methyl-1,3,4-oxadiazol-2-yl, 5-amino- 
20 1 ,3,4-thiadiazol-2-yl and 1 H-2-tetrazolyl. X is a bond, R^ is hydrogen or acetyl, and R^, R^, 
R^ R® and R® are all hydrogen. 

More particularly, the invention refers to compounds of formula (I) wherein 

R represents thienyl, furyl, thiazolyl, oxadiazolyl, thiadiazolyl. imidazolyl, pyrazolyl. 

25 pyridinyl, pyrimidinyl, benzothlenyl. benzofuryl, indolyl, benzoisoxazolyl, optionally 
substituted by up to four substituents Independently selected from 
alkyl, cycloalkyi. cycloalkyl-lower alkyl, halo-lower alkyl, hydroxy-lower alkyl, lower alkoxy- 
lower alkyl, lower alkoxy-lower alkoxy-lower alkyl, halo-lower alkoxy-lower alkyl, acyloxy- 
lower alkyi. heterocyclyl, heterocyclyl-Iower alkyl, optionally substituted phenyl, optionally 

30 substituted phenyl-lower alkyl, optionally substituted heteroaryl, optionally substituted 
heteroaryMower alkyl, optionally substituted aikenyl, optionally substituted alkinyl, 
hydroxy, lower alkoxy, optionally substituted alkenyloxy, optionally substituted alkinyloxy, 
cycloalkoxy, halo-lower alkoxy, cycloalkyHower alkoxy, hydroxy-lower alkoxy, lower 
alkoxy-lower alkoxy, heterocyclyloxy, heterocydyl-lower alkoxy, optionally substituted 

35 phenyloxy, optionally substituted phenyl-lower alkoxy, optionally substituted heteroaryloxy. 
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optionaily substituted heteroarYl-loweralkoxy, sulfiambylo)^. carbamoylojy, lower 

all^eaFbonyloxy, '— —LI 

amino, monoalkylamino, dialkylamino, aminocarbonylamino wherein each of the two 
amino groups is optionally substituted by alkyi, alkenyl, alkinyl or alkoxy-lower alkyi, 
heterocyclylcarbonylamino wherein heterocycl^ is bound via a nitrogen atom, 
aminosulfonylamino wherein each of the two amino groups is optionally substituted by 
alkyi, alkenyl. alkinyl or alkoxy-lower alkyi, heterocyclylsulfonylamino wherein heteroc^ciyl 
is bound via a nitrogen atom, lower alkoxycarbonylamino, lower alkylcarbonylamino 
wherein alkyi is optionally substituted by one or two substituente selected firom optionally 
substituted phenyl, guanidyi, halogen, cyano, alkoxy, optionally substituted phenoxy, 
alkylmercapto and optionally substituted amino; lower alkenylcarbonylamino wherein 
alkenyl Is optionally substituted by one or two substituents selected from lower alkyi, halo- 
lower alkyi, optionally substituted phenyl, halogen, cyano, alkoxy and optionally 
substituted^mino; amino-lower alkyi or amino-lower-alkylamino; wherein ttie nitix^en ■ 
atom is unsubstituted or substituted by one or two substitutents selected firam lower alkyi, 
cycloaikyi, cycloalkyl-lower alkyi, hydroxy-lower alkyi, lower alkoxy-lower alkyi, optionally 
substituted phenyl, optionally substituted phenyl-lower alkyi, optionally substihjted 
heteroaryi, optionally substituted heteroaryl-lower alkyi and lower alkylcarbonyl, or 
wherein the two substituents on nitrogen form together with the nitrogen heterocyclyl, 
lower alkylcarbonyl, cycloalkylcarbonyl, optionally substituted phenylcarbonyl, optionally 
substituted heteroarylcarbonyl, heterocyclylcarbonyl, 

carboxy, lower aikoxycarbonyl, hydroxy-lower alkoxycarbon^, lower alkoxy-lower 
alkoj^carbonyl, optionally substituted phenyl-lower aikoxycarbonyl, cyano, 
lower alkylmercapto. optionally substituted phenylmercapto, lower alkylsulflnyl, halo-lower 
allQ^uifinyl, optionally substituted phenylsulfinyl, lower alkylsulfonyl, halo-lower 
alkylsulfonyi, optionally substituted phenylsuHbnyi, aralkylsulfonyl, halogen, and niti-o; 
and wherein two adjacent substituents togettier witii the atoms of aryl or heteroaryi may 
form a 5 or 6 membered carbocyclic or heterocyclic ring; 

X represerits a bond; 

and R^, independenfly of each other, represent hydrogen, lower alkylcarbonyl or 
optionally substituted phenylcarbonyl; 
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I 

R^ R*. and R®, IndependenUy of each other, represent hydrogen, lower alkyi, halo- 
loweralkyl,-alkoxy; hydroxy-lower alkoxy, lower alkoxy-loweraltoxyraminor carbamoyl. 
sulfamoyi, amino-lower alkyI or amino-lower alkylamino, wherein in each case the nitrogen 
atom Is unsubstltuted or substituted by one or two substitutents selected from lower alkyI, 
cycloalkyi, cycloalkyl-lower alkyl. hydroxy-lower alkyl. lower alkoxy-lower alkyI, optionally 
substituted phenyl, optionally substituted phenyl-lower alkyl, optionally substituted 
heteroaryl, optionally substituted heteroaryl-lower alkyl and lower alkylaminocarbonyl, or 
wherein the two substituents on nitrogen fomi together with the nitrogen heterocyclyl. 
carboxy. tower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl, lower alkoxy-lower 
alkoxycarbonyl, optionally substituted phenyl-lower alkoxycarbonyl. cyano, 
lower alkylmercapto. optionally substituted phenylmercapto, lower alkylsulfinyl, halo-lower 
alkylsulfinyl. optionally substituted phenylsulfinyl. lower alkylsulfonyl. halo-lower 
alkylsulfonyl, optionally substituted phenylsulfonyl, aralkylsulfonyl. halogen, or nitro. 

or R^ and R^ R* and R^. or R* and R^ together represent methylenedioxy; 
and salts thereof 

with the exception of compounds of fomiula (I) wherein R represents 4-pyridyl, 5-methyl- 
1.3.4-oxadiazol-2-yl and 5-amino-1,3.4-thiadiazol-2-yl, X is a bond, R^ Is hydrogen or 
acetyl, and R^ R®, R*. R^ and R® are all hydrogen. 

Preferably, the invention refers to compounds of fbnnfiula (I) wherein 

R represents thienyl, furyl. thiazolyl, oxadiazolyl. thiadiazolyl, imidazolyl, pyrazolyl. 

pyridinyl, pyrimidinyl, benzothienyl. benzofuryl. indolyl, benzolsoxazolyl, optionally 

substituted by up to four substituents independentiy selected from 

alkyl, halo-lower alkyl. hydroxy-tower alkyl. lower alkoxy-lower alkyl, lower alkoxy-lower 

alkoxy-lower alkyl. halo-lower alkoxy-lower alkyl. acyloxy-lower alkyl, heterocyclyl. 

heterocyclyl-lower alkyl. optionally substituted phenyl, optionally substituted phenyl-lower 

alkyl, optionally substituted heteroaryl, optionally substituted heteroaryl-lower alkyl. 

optionally substituted alkenyl. optionally substituted alkinyl, 

hydroxy, lower alkoxy. optionally substituted alkenyloxy. optionally substituted alkinyloxy. 
cycloalkoxy. halo-lower alkoxy. cycloalkyl-lower alkoxy, hydroxy-lower alkoxy. lower 
alkoxy-lower alkoxy. heterocyclyloxy. heterocyclyl-lower alkoxy. optionally substituted 
phenyloxy. optionally substituted phenyl-lower alkoxy. optionally substituted heteroaryloxy, 
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optionally substituted heteroaryl-lower alkoxy, sulfamoyloxy, carbamoyloxy, lower 

alkylcarbonyloxy, 

amino, monoalkylamino, dialkylamino, aminocarbonylamino wherein each of the two 
amino groups is optionally substituted by aii<yl, ailcenyl, aildnyi or allcoxy-iower alicyi. 
5 heterocyclylcarbonyiamino wherein heteroc^dyl is bound via a nitrogen atom, 

aminosulfonylamino wherein each of the two amino groups is optionaiiy substituted by 
aikyi, aikenyi, aikinyl or alkoxy-lower alky!, heterocyclylsulfonylamino wherein heterocyciyi 
is bound via a nitrogen atom, lower alkoxycarbohylamino, lower alkylcarbonylamino 
wherein alkyi is optionaiiy substituted by one or two substituents selected from optionaiiy 

10 substituted phenyl, glianiclyl, halogen, cyano, alkoxy, optionaiiy substituted pheno>^, 
alkylmercapto and optionally substituted amino; lower alkenylcarbonylamino wherein 
alkenyi is optionally sut>stituted by one or two substituents selected from lower alkyI, halo* 
lower alkyI, optionaiiy sut>st]tuted phenyl, halogen, c^no, alkoxy and optionally 
substituted amirtoramincFlower ail^rdr amino-lower alkylamino;whw©TrrthiB"rtitre^^ " ~' 

1 5 atom is unsubstituted or substituted by one or two substltutents selected from lower alkyt, 
(^cloalkyi, c^cioalkyl-Iower alkyI, hydroxy-Iower alkyi, lower alkoxy-lower aikyi, optionally 
substituted phenyl, optionally substituted phenyMower alkyi, opttonaliy substituted 
heteroaryi, optionally substituted heteroaryl-lower alkyi and lower alkylcarbonyl, or 
wherein the two substituents on nitrogen fonn together with the nitrogen heterocyciyi, 

20 lower alkylcarbonyl, cycloalkylcarbonyi, optionally substituted phenylcarbonyl, optionally 
substituted heteroaryicarbonyi, heterocyclylcarbonyi, 

carboxy, lower alkoxycarbonyl, hydroxy-Iower alkoxycarbonyl, lower alkoxy-lower 
aikoxycarbonyl, optionally substituted phenyl-lower alkoxycarbonyl, cyano, 
lower alkylmercapto, optionally substituted phenylmercapto, lower alkylsulfinyl, halo-lower 
25 alkylsulfinyl, optionaiiy substituted phenylsulfinyl, lower alkylsulfonyl, halo-lower 

alkylsulfonyl, optionally substituted phenylsulfonyl, aralkylsulfonyt, halogen, and nitro; 
and wherein two adjacent substituents together with the atoms of aryl.or heteroaryi may. 
form a 5 or 6 membered carbocyclic or heterocyclic ring; 

30 X represents a bond; 

and R^, independently of each other, represent hydrogen or lower alkylcarbonyl; 

R^, R^ R® and R®, independently of each other, represent hydrogen, lower alkyi, halo- 
35 lower alkyi, hydroxy, lower alkoxy, carboxy, lower alkoxycarbonyl, cyano, halogen or nitro; 
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and salts thereof; 



with the exception of compounds of fonmula (I) wherein R represents 4-pyridyl, 5-methyl- 
1,3»4-oxadiazoi-2-yl and 5-amino-1,3,4-thiadiazoi-2-yl, X is a bond, is hydrogen or 
5 acetyl, and R^ F^, R* R^ and R® are all hydrogen. 

Especially, the invention relates to the use of a compound of formula (I), a prodrug or a 
pharmaceutically acceptable salt of such a compound for the preparation of a 
pharmaceutical composition for the treatment of a neoplastic disease, autoimmune 
1 0 disease, transplantation related pathology and/or degenerative disease. 

Furthermore, tiie invention provides a method for the treatment of a neoplastic disease, 
autoimmune disease, transplantation related pathology and/or degenerative disease, 
which comprises administering a compound of formula (I), a prodrug or a 
15 pharmaceutically acceptable salt thereof, wherein the radicals and symbols have the 
meanings as defined above, in a quantity effective against said disease, to a warm- 
blooded animal requiring such treatment 



Method of preparation 

20 

A compound of the invention may be prepared by processes that, though not applied 
hitherto for the new compounds of the present invention, are known per se, in particular 

A) a process, wherein a compound of formula (II) 

25 



wherein R\ R^, R^, R^ R^ and R® are defined as for fomiula (I), or a derivative thereof with 
functional groups in protected form and/or a salt thereof, is alkylated with a halide of the 
formula (III) 




R 



(II) 



30 
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R-X-CHjrZ 



(III) 



Wherein R Is as defined for fonnula (I) and Z is a nucleophilic leaving group; 



5 



or 



B) a process, wherein a compound of fonnula (IV) 



R'O 



HN 




(IV) 



1 0 wherein R^and R^ are defined-as for-fomiuia-{l)-and R' is-all<yi, or a derivative thereof with 
functional groups in protected fonm and/or a salt thereof, is reacted with an ortho- 
phenylene diamine of formula (V), 



wherein R, R^, R^ R^ and R® are defined as for fbnmula (I), or a derivative thereof wherein 
1 5 functional groups are in protected form and/or a salt thereof 

any protecting groups in a protected derivative of a compound of the formula (i) are 
removed; 

and. if so desired, an obtainable compound of formula (I) is converted into another 
20 compound of formula (I), a free compound of formula (I) is converted into a salt, an 
obtainable salt of a compound of fonnula (I) is converted Into the finee compound or 
another salt, and/or a mixture of isomeric compounds of formula (I) Is separated into the 
individual isomers. 




(V) 



R 



-34 



Suitable nucleophilic leaving groups Z in an alkylating agent of formula (III) are for 

example halides, e.g. chloride, bromide or iodideror-sulfonatesrag-aromatic sulfonic acid 

esters such as benzenesulfonates, p-toluenesulfonates or p-nitrobenzenesulfonates, or 
also methanesuifonate or trifluormethanesulfonate. Also other customary leaving groups 
5 are considered, e.g. ammonium salts, azides, diazonium salts, di(p-toiuenesulfonyl)- 
amines, nitrates, oxonium salts, sulfonium salts, or phosphonium salts. 

Alkylation of a compound of formula (II) with an alkylating agent of formula (III) is 
performed in a manner known perse, usually in the presence of a suitable polar or dipolar 
10 aprotic solvent, with cooling or heating, for example in a temperature range from 

approximately -30''C to approximately +150''C, especially approximately around O^'C to 
room temperature. Optionally a suitable base Is added, In particularly a tertiary anriine 
base such as triethylamine or diisopropylethylamine, or an inorganic basic salt, e.g. 
potassium or sodium carbonate. 

15 

Cyclization of an imino ether (IV) with a phenylene diamine (V) Is performed in a manner 
known per se, usually in the presence of a suitable polar or dipolar aprotic solvent, 
preferably in an alcohol, with cooling or heating, for example in a temperature range from 
approximately SO^C to approximately +150°C, under conditions taking into account the 
20 critical stability of the phenylene diamine (V). 

If one or more other functional groups, for example carboxy, hydroxy or amino, are or 
need to be protected in a compound of formula (II), (III), (IV) or (V), because they should 
not take part in the reaction, these are such protecting groups as are usually applied in the 
25 synthesis of amides, in particular peptide compounds, cephalosporins, penicillins, nucleic 
acid derivatives and sugars. 

The protecting groups may already be present in precursors and should protect the 
functional groups concemed against unwanted secondary reactions, such as alkylations, 
30 acylations, etherifications, esterifications, oxidations, solvolysis, and similar reactions. It is 
a characteristic of protecting groups that they lend themselves readily, i.e. without 
undesired secondary reactions, to removal, typically by solvolysis, reduction, photolysis or 
also by enzyme activity, for example under conditions analogous to physiological 
conditions, and that they are not present in the end products. The specialist knows, or can 
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easily establish, which protecting groups are suitable witiii the reactions mentioned 
hereinabove-and-hereinafter. ~ 

The protection of such functional groups by such protecting groups, the protecting groups 
5 themselves, and their removal reactions are described for example in standard reference 
boote for peptide synthesis and in special books on protective groups such as 
J. R W. McOmie, "Protective Groups in Organic Chemistry", Plenum Press, London and 
isiew York 1 973. in "Methoden der organischen Chemie" (Methods of organic chemistry). 
Houben-Weyl, 4th edition. Volume 15/1. Georg Thieme Verlag. Stuttgart 1974, and In 
10 T- W: Greene,""Protec*ve Groups In Organic Synthesis". Wiley; M&w York, 

Other processes may be considered for the preparation of compounds of formula (I) 
wherein X is a bond and R Is heteroaryl. For example, a compound of fonmula (I) wherein 
X-ls-a-bond-an*R ls -e(=e)NHNH2; Le; a hydrazldev-may-be-transfonned by reaction with 

15 an orthoester. and amidine or an acylating agent followed by dehydratisatlon to give a 

corresponding compound wherein R Is a 5-substituted 1,3.4-oxadiazol-2-yl group. When R 
is -C(NH2)=N-OH, I.e. a hydroxamic acid amide, the con-esponding reaction leads to a 
group R being a 5-subsatuted 1,2,4-oxadiazol-3-yl function. When R is -C(NH2)=NH, i.e. 
an amidlne. reaction with a 1 ,3-dlketone gives a 4,6-disubstituted pyrimldin-2-yl function. 

20 ' Other heterocydes may be formed in analogous reactions. 

In the additional process steps, earned out as desired, functional groups of the starting 
compounds which should not take part in the reaction may be present in unprotected forni 
or may be protected for example by one or more of the protecting groups mentioned 
25 hereinabove under "protecting groups". The protecting groups are then wholly or partiy 
removed according to one of the methods described there. 

In the conversion of an obtainable compound of formula (1) Into another compound of 
formula (I), X with the meaning C=Y wherein Y is oxygen may. for example, be reduced to 

30 X witii the meaning CR^R® wherein R^ is hydrogen or hydroxy and R® is hydrogen. 
Suitable reducing agents are l<nown in the art, and are, for example, metal hydrides, 
e.g. LIAIH4, LiAI(OCH3)3H or other alkoxy-substituted lithium hydrides, NaBH4, or BH3. 
optionally in the presence of a Lewis base, e.g. AICI3 or BF3, or also with catalytical 
hydrogenation with hydrogen and a suitable noble metal catalyst. Through the choice of 

35 catalyst and reaction conditions, it can be influenced whether the reaction stops at the 
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alcohol stage (R^^ hydroxy) or to the fully saturated methylene stage (R'^ hydrogen). 



A compound of formula (I) wherein X is C=Y and Y Is oxygen may be reacted with an 
opttonally O-substituted hydroxylamine to give the corresponding oxime or oxime ether of 
5 formula (I) wherein X is C=Y and Y is nitrogen substituted by hydroxy or alkoxy. By 

reaction with an optionally substituted hydrazine, the corresponding hydrazone of formula 
(I) wherein X is C=Y and Y is nitrogen substituted by optionally substituted amino is 
formed. 

10 A compound of formula (I) wherein X is 0=Y and Y is oxygen may be reacted with a 

suitably substituted alcohol to give the corresponding acetal, i.e. a compound of formula 
(I) wherein X is CR^R^ and R^ and R^ represent alkoxy, in the presence of an acid catalyst 
and optionally a water binding agent and/or a water trap. Compounds of formula (I) 
wherein R^ and R^ are part of a 1,3-dioxolane or a 1,3-dioxane may be obtained 

15 analogously by reaction of a compound of fonnula (I) wherein X is OO and Y is oxygen 
with a polyalcohoi, such as glycol, propane-1,3-diol. glycerol and the like. 

An obtainable compound of formula (I), wherein R^ and/or R^ is hydrogen, may be 
alkylated or acylated with a compound of formula R^-Z or R^-Z, respectively, wherein Z is 

20 a nucleophilic leaving group as described above, to give a compound of formula (I), 

wherein R^ and/or R^ is different from hydrogen. Preferred acylation conditions include the 
use of acid anhydrides and acid chlorides at elevated temperatures, typically in a range 
from approximately +30''C to approximately +150''C. An acidic or basic catalyst may be 
employed if desired. A compound of formula (I) wherein R^ and/or R^ is alkyl may be 

25 obtained by alkylation of the parent compound of formula (I). Typical reaction conditions 
allowing this transformation include the combination of a strong base, such as a metal 
hydride or a metal alcoholate and a compound of formula R^-Z or R^-Z. 

Further amino groups present In an aryl or heteroaryl group R or in one of the 
30 substitutents R^ R"*, R^ or R^ may be transformed to other nitrogen containing 

substituents under conditions known in the art For example, alkylation at nitrogen may be 
performed with an aldehyde under reducing conditions. For acylation the corresponding 
acyl chloride (Z = CI) is preferred. Alternatively, an acid anhydride may be used, or 
acylation may be accomplished with the free acid (Z = OH) under conditions used for 
35 amide formation known per se in peptide chemistry, e.g. with activating agents for the 
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carboxy group, such as i-hydroxybenzotriazoie, optionally In the presence of suitable 
catalysts or co-reagents« — — ' ' ' ' 

Compounds of formula (I) wherein X = NOH may be alkylated allowing access to the 
5 conresponding oxime ethers. The reaction conditions leading to this transformation include 
combinations of weak bases and alkylating agents. Typical bases include metal 
carbonates or bicarbonates. 

Reduction of a nitro group in an nitro-substltuted aryl or heteroaryl group R or In one of the " 

10 substituents R^, R^ R^ orR® to give the corresponding amino group is done, e.g.% with Iron 

powder in alcohol or with other reducing agents. 

A carboxy group in a carboxy-substituted aryl or heteroaryl group R or in one of the 

substituents R^i RVR^-or-R^may be amidated under conditions used for-amide formation 

15 known per se in peptide chemistry, e.g. with the conresponding amine and an activating 
agent for the carboxy group, such as 1-hydroxybenzotriazole, optionally in the presence of 
suitable catalysts or co-reagents. 

A bromo or iodo substltutent in an aryl or heteroaryl group R or In one of the substituents 
20 R^, R^ R^ or R® may be replaced by phenyj or a phenyl derivative by reaction with a 
suitable phenylboronic acid in a Suzuki reaction, preferably in a dipolar aprotic solvent 
such as dimethyl fomiamide, or in a polar ether, e.g. tetrahydrofuran or dimethoxyethane. 
in the presence of a soluble paliadium(O) or related metal catalyst, for example tetrakis- 
(triphenylphosphlne)pailadium. 

25 

Salts of a compound of formula (I) with a salt-forming group may be prepared in a manner 
known per se. Acid addition salts of compounds of formula (I) may thus be obtained by 
treatment with an acid or with a suitable anion exchange reagent. 

30 Salts can usually be converted to free compounds, e.g. by treating with suitable basic 
agents, for example with alkali metal carbonates, alkali metal hydrogencarbonates, or 
alkali metal hydroxides, typically potassium carbonate or sodium hydroxide. 

It should be emphasized that reactions analogous to the conversions mentioned in this 
35 chapter may also take place at the level of appropriate intemiediates. 
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All process steps described here can be carried out under known reaction conditions, 
preferably under those specifically.mentioned^-in-the-absence of or usually in the presence- 
of solvents or diluents, preferably such as are inert to the reagents used and able to 
dissolve these, in the absence or presence of catalysts, condensing agents or neutralising 
5 agents, for example ion exchangers, typically cation exchangers, for example in the H+ 
form, depending on the type of reaction and/or reactants at reduced, nonmal, or elevated 
temperature, for example in the range from -100X to about IQOX, preferably from about 
-80»C to about 150°C. for example at -80 to +60°C, at -20 to +40*0, at room temperature, 
or at the boiling point of the soh^ent used, under atmospheric pressure or In a closed 
10 vessel, where appropriate under pressure, and/or In an inert atmosphere, for example 
under argon or nitrogen. 

Salts may be present in all starting compounds and transients, if these contain salt- 
fonning groups. Salts may also be present during the reaction of such compounds. 
1 5 provided the reaction is not thereby disturbed. 

At all reaction stages, isomeric mixtures that occur can be separated into their individual 
isomers, e.g. diastereomers or enantiomers, or into any mixtures of isomers, e.g. 
raoemates or diastereomeric mixtures. 

20 

The invention relates also to those forms of the process in which one starts from a 
compound obtainable at any stage as a transient and canies out the missing steps, or 
breaks off the process at any stage, or fomns a starting material under the reaction 
conditions, or uses said starting material In the form of a reactive derivative or salt, or 
25 produces a compound obtainable by means of the process according to the invention and 
further processes the said compound in situ. In the prefen-ed embodiment, one starts from 
those starting materials which lead to the compounds described hereinabove as prefenred, 
particulariy as especially preferred, primarily prefenred, and/or preferred above all. 

30 In the preferred embodiment, a compound of formula (I) is prepared according to or in 
analogy to the processes and process steps defined in the Examples. 

The compounds of formula (1), including their salts, are also obtainable In the form of 
hydrates, or their crystals can include for example tiie solvent used for crystellization, i.e. 
35 be present as solvates. 
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Tsiewstarting materials and/or internieiaiatesras 'welFa^^ the prepiarati'on 

f\y 4ri>l^f, arft liWftwigfi the subjsct of this invecittoixJalha-piBfeprecLem such 
starting materials are used and reaction conditions so selected as to enable the preferred 
. compounds to be obtained. 

5 

Starting materials of fomiula (II) and (III) are known, commercially available, or can be 
synthesized in analogy to or according to methods that are known in the art 

Pharmaceutical preparations, me thods, and uses 
10 

The present invention relates also to pharmaceutical compositions that comprise a 
compound of formula (I) as active ingredient and that can be used especially in the 
treatment of the diseases mentioned at the beginning. Compositions for enteral 
admlnlstrationr such as nasal,- buccal, rectal-or,-especially-oral administrationi and for 

15 parenteral administration, such as intravenous, Intramuscular or subcutaneous 

administration, to wanm-blooded animals, especially humans, are especially prefen-ed. 
The compositions comprise the active ingredient alone or, preferably, together with a 
pharmaceutically acceptable carrier. The dosage of the active ingredient depends upon 
the disease to be treated and upon the species, Its age, weight, and individual condition, 

20 the individual phanmacokinetic data, and the mode of administration. 

The present invention relates especially to pharmaceutical compositions that comprise a 
compound of fomiula (I), a tautomer, a prodrug or a pharmaceutically acceptable salt, or a 
hydrate or solvate thereof, and at least one pharmaceutically acceptable carrier. 

25 

The invention relates also to phamnaceutical compositions for use in a method for the 
prophylactic or especially therapeutic management of the human or animal body, in 
particular in a method of treating neoplastic disease, autoimmune disease, transplantation 
related pathology and/or degenerative disease, especially those mentioned hereinabove. 

30 

The invention relates also to processes and to the use of compounds of formula (I) thereof 
for the preparation of pharmaceutical preparations which comprise compounds of formula 
(I) as active component (active ingredient). 
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A pharmaceutical composition for tlie prophylactic or especially therapeutic management 
ota^eoplastic disease, autoimmune disease, transplantation.4Blated.pathology and/or 
degenerative disease, of a warm-blooded animal, especially a human or a commercially 
useful mammal requiring such treatment, comprising a novel compound of formula (I) as 
5 active ingredient in a quantity that is prophylactically or especially therapeutically active 
against the said diseases, Is likewise preferred. 

The pharmaceutical compositions comprise from approximately 1 % to approximately 
95% active ingredient, single-dose administration forms comprising in the preferred 

1 0 embodiment from approximately 20% to approximately 90% active ingredient and forms 
that are not of single-dose type comprising in the preferred embodiment from 
approximately 5% to approximately 20% active ingredient Unit dose forms are, for 
example, coated and uncoated tablets, ampoules, vials, suppositories, or capsules. 
Further dosage forms are, for example, ointments, creams, pastes? foams, tinctures, 

15 lip-sticks, drops, sprays, dispersions, etc. Examples are capsules containing from about 
0.05 g to about 1.0 g active ingredient 

The pharmaceutical compositions of the present invention are prepared In a manner 
known perse, for example by means of conventional mixing, granulating, coating, 
20 dissolving or lyophilizing processes. 

Preference is given to the use of solutions of the active ingredient, and also suspensions 
or dispersions, especially isotonic aqueous solutions, dispersions or suspensions which, 
for example in the case of lyophilized compositions comprising the active ingredient alone 

25 or together with a carrier, for example mannitol, can be made up before use. The 
pharmaceutical compositions may be sterilized and/or may comprise excipients, for 
example preservatives, stabilizers, wetting agents and/or emulsifiers, solubilizers, salts for 
regulating osmotic pressure and/or buffers and are prepared in a manner known perse, 
for example by means of conventional dissolving and lyophilizing processes. The said 

30 solutions or suspensions may comprise viscosity-increasing agents, typically sodium 

carboxymethylcellulose, carboxymethylcellulose, dextran, polyvinylpyrrolidone, or gelatins, 
or also solubilizers, e.g. Tween 80® (polyoxyethylene(20)sorbitan mono-oleate). 



35 



Suspensions in oil comprise as the oil component the vegetable, synthetic, or semi- 
synthetic oils customary for Injection purposes. In respect of such, special mention may be 
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made of liquici fat^acid esters tliat contain as the acia component ^^lofig^cH^^^^ 

acid-havJbg from 8 to 22, especially- fcom^ 12 to 22, carbon atom s . The al oo boLcoroponent— 
of these fatty add esters has a maximum of 6 carbon atoms and is a monovalent or 
polyvalent, for example a mono-, di- or trivalent, alcohol, especially glycol and glycerol. As 
5 mixtures of fatty acid esters, vegetable oils such as cottonseed oil, almond oil, olive oli, 
castor oil, sesame oil, soybean oil and groundnut oil are especially useful. 

The manufacture of injectable preparations Is usually carried out under sterile conditions, 
as is the filling, for example, Into ampoules or vials, and the sjeallng of the containers. 

10 

Suitable carriers are especially fillers, such as sugars, for example lactose, saccharose, 
mannKol or sorbitol, cellulose preparations, and/or calcium phosphates, for example 
tricalcium phosphate or calcium hydrogen phosphate, and also binders, such as starches, 
for example-oomrwheati-rice orpotato starch, methylcellulose,-hydroxypropyl — - — 

15 methylcellulose, sodium carboxymethylcellulose, and/or polyvinylpyrrolidone, and/or, if 
desired, disintegrators, such as the above-mentioned starches, also carboxymethyl 
starch, crosslinl<ed polyvinylpynrolidone, alginic acid or a salt thereof, such as sodium 
alginate. Additional excipients are especially flow conditioners and lubricants, for example 
silicic acid, talc, stearic acid or salts thereof, such as magnesium or calcium stearate, 

20 and/or polyethylene glycol, or derivatives thereof. 

Tablet cores can be provided with suitable, optionally enteric, coatings through the use of, 
inter alia, concentrated sugar solutions which may comprise gum arabic, talc, polyvinyl- 
pyrrolidone, polyethylene glycol and/or titanium dioxide, or coating solutions in suitable 
25 organic solvents or solvent mixtures, or, for the preparation of enteric coatings, solutions 
of suitable cellulose preparations, such as acetylcellulose phthalate or hydroxypropyl- 
methylcellulose phthalate. Dyes or pigments may be added to the tablets or tablet 
coatings, for example for identification purposes or to indicate different doses of active 
ingredient. 

30 

Pharmaceutical compositions for oral administration also include hard capsules consisting 
of gelatin, and also soft, sealed capsules consisting of gelatin and a plasticizer, such as 
glycerol or sorbitol. The hard capsules may contain the active ingredient in the form of 
granules, for example in admixture with fillers, such as com starch, binders, and/or 
35 glidants, such as talc or magnesium stearate, and optionally stabilizers. In soft capsules, 
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the active ingredient is preferably dissolved or suspended in suitable liquid excipients. 
such as fatty oils, paraffin^il-or-liquid polyethylene glycols or fatty acid esters-of^thylene 
or propylene glycol, to which stabilizers and detergents, for example of the polyo)^- 
ethylene sorbitan fatty acid ester type, may also be added. 

5 

Pharmaceutical compositions suitable for rectal administration are, for example, 
suppositories that consist of a combination of the active ingredient and a suppository 
base. Suitable suppository bases are, for example, natural or synthetic triglycerides, 
paraffin hydrocarbons, polyethylene glycols or higher alkanols. 

10 

For parenteral administration, aqueous solutions of an active ingredient in water-soluble 
form, for example of a water-soluble salt, or aqueous injection suspensions that contain 
viscosity-increasing substances, for example sodium carboxymethylcellulose, sorbitol 
. and/or dextran, and, if desired.-stabiltzers, are especially suitable. The active ingredient, 
15 optionally together with excipients, can also be in the form of a lyophilizate and can be 
made into a solution before parenteral administration by the addition of suitable solvents. 

Solutions such as are used, for example, for parenteral administration can also be 
employed as infusion solutions. 

20 

Preferred preservatives are, for example, antioxidants, such as ascorbic acid, or 
microbicides, such as sorbic acid or benzoic acid. 

The present invention relates furthermore to a method for the treatment of a neoplastic 
25 disease, autoimmune disease, transplantation related pathology and/or degenerative 

disease, which comprises administering a compound of formula (1) or a pharmaceutically 
acceptable salt thereof, wherein the radicals and symbols have the meanings as defined 
above for formula (I), in a quantity effective against said disease, to a warm-blooded 
animal requiring such treatment. The compounds of formula (I) can be administered as 
30 such or especially in the form of pharmaceutical compositions, prophylactically or 

therapeutically, preferably in an amount effective against the said diseases, to a warm- 
blooded animal, for example a human, requiring such treatment. In the case of an 
individual having a bodyweight of about 70 kg the daily dose administered is from 
approximately 0.05 g to approximately 5 g, preferably from approximately 0.25 g to 
35 approximately 1 .5 g. of a compound of the present invention. 
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"The present invention relates especially also to the use of a compound of fbnmula (1), or a 
— pharmaceuticall y aucep l ablu s a l t the r eof, es pecially a" compound of foTmola (I) which is 
said to be preferred, or a pharmaceutically acceptable salt thereof, as such or in the form 
of a phamnaceutical formulation with at least one pharmaceutically acceptable carrier for 
5 ttie therapeutic and also prophylactic management of one or more of the diseases 
mentioned hereinabove, In particular a neoplastic disease, autoimmune disease, 
transplantation related pathology and/or degenerative disease: 

The preferred dose quantity, composition, and preparation of pharmaceutical fomnuiations 
1 0 (medicines) which are to be used in each case are described above. 

The following Examples serve to illustrate the invention without limiting tiie Invention in its 
scope. 



15 Examples 

Abbreviations: DMSO = dimetiiyl sulfoxide; THF = tetrahydrofuran, 

Example 1: 4-ri-f3-BromQbenzvlV1H-benzimidazo l-2-vn-furazan-3-vlamine 
20 3-Bromobenzylbromide (0.68 g, 2 mmol) is added to an efficlentiy stinned suspension of 
4-(1H-benzimldazol-2-yl)-fura2an-3-ylamlne {0.5 g, 2 mmol) [A.V. Serglevskil, O.A. 
Krasnoshek, S.F.Mel'nlkova, I.V.Tselinskll, Russian Journal of Organic Chemistry, 2002, 
38, 915-917] and potassium carbonate (0.85 g, 6 mmol) in dry N,N-dimetiiylformamide 
(10 ml) at 0-5°C. After 30 minutes the reaction mixture is diluted with diethyl ether and the 
25 organic phase is washed repeatedly with brine. Drying of the solvent, filtering and 

evaporation of the solvent under reduced pressure gives the titie compound In crude form. 
The pure compound is obtained after chromatography on silicagel; ^H-NMR (40pMHz, . „ 
CDOs): 7.86 (m, 1H); 7.38 (m, 4H); 7.32 (s, 1H); 7.06 (t, 1H); 7.05 (d, 1H); 5.90 (s. 4H): 
m.p. 174-176*^0. 

30 

Example 2: 441-f3--phenvlbenzvlV1H-benzimidazot-2-vl]>furagan -3-ylamine 
Tetrakis(triphenyIphosphlne)palladium (7 mg) is added to a degassed solution of 
4-[1-(3-bromobenzyl)-1H-benzoimidazol-2-ylHurazan-3-ylamine (0.05 g, 0.13 mmol), 
phenylboronic acid (0.16 g, 0.13 mmol) in toluene (10 ml) and aqueous sodium carbonate 
35 (10 ml of a 2 M solution). The suspension is heated under an atmosphere of argo n for 
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24 hours. The product is extracted using ethyl acetate. The solvent is dried and 
evaporated, and the residue purified by coiunnn-ohromatographyio-yield the title 
compound as a colorless solid; ^H-NMR (400MHz, CDCI3): 7.90 (m, 1H); 7.49-7.32 
(m, 10H): 7.10-7.09 (m. 2H): 6.00-5.90 (m, 4H); m.p. 146-148''C. 

Example 3: 4-ri-f3-Nitr oben2vlV1H-benzlmldazol-2-vn-furazan-3-vlam!ne 

3- Nitrobenzylbromide (0.1 g, 0.4 mmol) is added to an efficiently stined suspension of 

4- (1H-benzimidazol-2-yl)-furazan-3-ylamine (0.1 g, 0.4 mmol) and poteissium carbonate 
(0.85 g, 6 mmol) in dry N,N-dimethylformamide (10 ml) at room temperature. After 7 hours 
the reaction mbcture is diluted with diethyl ether and the organic phase is washed 
repeatedly with brine. Drying of ttie solvent, filtering and evaporation of the solvent under 
reduced pressure gives the title compound in crude form. The pure compound is obtained 
after triturating the crude product with hexane; ^H-NMR (400MHz, d"-DMSO): 8,11 (t, 2H); 
7.89 (d. 1H); 7.78 (d, 1H): 7.58 (t, 2H): 7.41 (t, 2H): 7;02 (s.2H); 6.10 (s. 2H); m.p. 238-C. 

Example 4: 4-ri-(3-Aml nobenzylV1H-benzim!dazQl-2-vn-furazan-3-vlamine 
A suspension of 4-[1-(3-nitrobenzyl)-1H-benzimldazol-2-yl]-furazan-3-ylamine (0.1 g, 
0.29 mmol) and iron powder (0.16 g, 2.97 mmol) in ethanol (10 ml) is refluxed for 3 hours. 
The mixture is filtered over a bed of celite and the residue obtained after evaporation of 
the solvent is purified by chromatography; ^H-NMR (400MHz, d^-DMSO): 7.86 (d, 1H); 
7.66 (d. 1H); 7.38 (m. 2H); 7.04 (s, 2H); 6.93 (m, IH); 6.42-6.24 (m. 3H); 5.82 (s. 2H); 
5,20 (s,2H); m.p, 110°C. 

Example 5: 4-f 1-(3-N-Acetvlaminobenzyl)-1 H-benzimldazol-2-yr)-furazan-3-vlamine 
Acetic anhydride (0.01 1 ml, 0.1 mmol) is added to a solution of 4-[1-(3-aminobenzyl)-1H- 
benzoimidazol-2-yl]-furazan-3-ylamine (0.03 g, 0.1 mmol) In N.N-dimethylform amide 
(1 ml) and pyridine (0.01 ml, 0.15 mmol). After stinring the mixture overnight the reaction 
mixture is partitioned between ethyl acetate and water. The organic layer is separated and 
dried. Evaporation of the solvent and chromatography on sillcagef give the title compound; 
'H-NMR (400MHz. d«-DMSO): 9.84 (s, IN); 7.86 (d. 1H); 7.66 (d. IH); 7.53 (d, IH); 7.38 
(m. 2H): 7.22 (m, 2H); 7.04 (s, 2H); 6.88 (d, IH); 5.93 (s, 2H); 1.94 (s, 3H); 
m.p. 198-202'C. 
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Example lB: 441 -/3-CarbQxvbenzvlvi H-benzirnida zoT-2-vn-ftjrazaiv3-ylami^^ 

3=BrDmonnethyl-benzoic acid methyl ester tO. 11 g, 0.4 miiiol) is aUded to'an'effictently 

stirred suspension of 4K11-l-benzimidazoi-2-ylHurazan-3-ylamine (0.1 g, 0.4 mmol) and 
potassium carbonate (0.1 7 g, 1 .2 mmol) in dry N,N-dimetliyifonfnamide (5 mi) at RT. After 
5 iieating the mixture for 1 0 hours at 7(f*C ethyl acetate is added and the organic phase is 
washed repeatedly vM\ brine. Drying of the solvent, filtering and evaporation of the 
solvent under reduced pressure gives the title compound In form of its methyl ester. 
The free add is obtained by hydroiyzing the methyl ester with potassium hydroxide. 

10 Example 7: 4-^1-f3-rAminQcarbonvl>j)enzvlV1H-beh2jmiaazol-2-vri-fiira7an-3-vlamine 
To a well stlned solution of 4-[1-(3-carboxybenzyl>"1H-benzimidazol-2-yll-fura2an-3- 
ylamine (0.084 g, 0.19 mmol) in THF (5 ml) triethyiamine (0.019 g, 0.29 mmol) is added. 
The solution is cooled to CPC before adding ethyl chlorofomnate (0.021 g, 0.19 mmol). The 

reaction Tnixturels'stlnred for an additional hourtBsfbre-bobbling ammonia Into the reaction 

15 solution. The resulting mixture Is partitioned between ethyl acetate and water. Separation 
of the organic phase, drying and purification of the crude product by silica gel 
chromatography yields the titie compound; m.p. 254-256°C. 

Example 8: 4-(1-Phenacvl-1H-benzimida23Dl-2-vlVftjrazan-3 -vlamine 
20 Phenacylbromid (0.1 g, 0.49 mmol) is added to an efficientiy stirred suspension of 4-(1 H- 
benzimidazol-2-yl)-fuFazan-3-yiamine (0.1 g. 0.4 mmol) and potessium carbonate 
(0.172 g, 1 .24 mmol) in dry N.IM-dimettiylfbrmamlde (5 ml) at room temperature. After 
4 houre the reaction mixture Is diluted with etiiyi acetete and the organic phase is washed 
repeatedly witii brine. Drying of the solvent, filtering and evaporation of the solvent under 
25 reduced pressure gives the titie compound in crude form. The titie compound is obteined 
in pure form by chromatography over siiicagei, m.p. 202-204°C. 

Example 9: 4-ri-f4-BromophenacvlV1H-benzlmidazol-2-vn-ftjrazan-3-v lamine oxime 
A mixture of 4-[1-(4-bromophenacyl)-1H-benzlmidazol-2-yl]-furazan-3-ylamine (0.083 g. 
30 0.21 mmol), sodium bicarbonate (0.021 g, 0.25mmol) and hydroxylamine hydrochloride 
(0.014 g, 0.21 mmol) In etfianoi (5 ml) is refluxed for 20 hours. Partitioning of tfie reaction 
mixture between ethyl acetate and water, separation of the organic phase followed by 
dr^ng and evaporation of the solvent gives the crude product. Purification by 
chromatography on siiicagei yields ttie titie compound as an ez-mlxture; m.p. 198-20rc. 

35 
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Examole 10: 441-(2.2-Diethoxv-2-Dhenvtethvl^-1H-benzlmidazol-2-^l-furazan-3-vlamine 
4-(1 -PhenacykfH=benzimfdazol-2-yl)-1urazan-3-ylamine (0.1 grO:3-mmo#)-teTclfssolved"ln 
HCI / ethanol (2 ml. 8% solution). The mixture Is stirred for 30 minutes at room 
temperature. Addition of diefliyl ether and filtration of the resulting precipitate gives the 
5 title compound as a colourless solid, m.p. 213-215°C. ^H-NIVIR (CDCb): 8.22-8.14 (m. 
IH): 8.08-8.05 (m. 2H); 7.78-7.50 (m, 6H); 6.25 (s. 2H); 3.72 (q, 4H): 1.24 (t. 6H). 

The following compounds were prepared In analogy to Examples 1-10: 

10 Table 1: 




15 
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32 




^OCH, 

A 


H, H 




E/Z 


206- 
208»C 
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R 


X 




Salt 


"Comment 


m.p. 




33 




A 


H, H 


- 




181-184'C 


34 






H. H 




E/Z 


189-192*C 


35 






H, H 


- 


E/Z 


lecc 


36 


o-o- . 


X 


H, H 


- 




226-228»C 


37 




^OH 






ElZ 


ige-TQS'Cr 







-A 




- 


• 


38 




A 


H, H 


— 


E/Z 


164-166''C 


39 




A 


H.H 






212-214X 


40 




^OH 


H.H 






198-201'C 


41 




^OCH, 

A 


H. H 


- 


E/Z 


150-154''C 


42 




""bond — 


H;H 


- 




>250*C 


42a 




bond 


H.H 


HCI 




> 250'O 


43 


- 


bond 


H,H 






168-169»C 
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R 


X 


R*;R^ 


Salt 




m.p. 


44 




A 


H. H 






les^c 


45 


a 


bond 


H,H 






232-234"C 


46 




bond 


H, H 






263-264°C 



5 General methods for testing of compounds of the invention: 



Examoie 47: Cell cultures and cell lines. 

Cell lines are cultured In RPMI-1640 tissue culture medium containing either 5% or 10% 
fetel calf serum, 0.05 mM 2-mercaptoethanol, 2 mM glutamine and penicillin/streptomycin 
10 50 |ig/ml (complete medium) (Sigma, Buchs, Switzeriand). General growth conditions are 
37<»C and 7.5% CO2. 

The following mouse cell lines (either EGFP transfected or not) are being used: A20.2J 
(ATCC: TIB-208), MC57G (ATCC: CRL-2295). 

The following human cell lines (either EGFP transfected or not) are being used: HeLa 
15 (ATCC: CCL-2). KB (ATCC: CCL-17), MCF7 (ATCC: HTB-22), SK-BR-3 (ATCC: HTB-30), 
SK-Mel 1 (ATCC: HTB-67), SK-Mel 28 (ATCC: HTB-72), PC-3 (ATCC: CRL-1435), SW 
480 (ATCC: CCL-228), NCI-H460 (ATCC: HTB-177). NCI-HI 792 (ATCC: CRL-5895), 
HT1080 (ATCC: CCL-21), Jurkat (ATCC: TIB-152). Ramos (ATCC: CRL-1596), Raji 
(ATCC: CCL-86), H9 (ATCC: HTB-176), Hut78 (ATCC: TIB-161), K562 (ATCC: CCL 243). 
20 HL-60 (ATCC: CCL 240), U-87MG (ATCC: HTB-14), HepG2 (ATCC: HB-8065), U-2 OS 
(ATCC: HTB-98), Saos-2 (ATCC: HTB-85), U937 (ATCC: CRL 1593), Hs 578T(ATCC: 
HTB 126), HBL-100 (ATCC: HTB 124), Molt-4 (ATCC: CRL 1582). 
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Example 48: Priifnarv sc reening setup 

Al l the i r ia n lpulaUon s'are perfonned under sterile oondiUons. Tlie assays are being 

performed in commercially available 96 or 384 well flat bottom clear microtiter plates 
(Greiner, Gerniany) respectively, wtiich are suitable Ibr tissue culture techniques. 
5 A defined number of EGFP transfscted adherent test ceils (96 well plates: 10^ - 10^ 
384 well plates: 1500 - 2*10^) are plated out 24 hours before treatment either In 75 fil 
(96 well plates) or 60 \d (384 well plates) complete medium per well in order to ensure 
appropriate cell spreading. For this purpose a peristaltic pump (e.g. Multidrop by Thermo- 
Labsystems, Finland) or another suitable device is used. Cells in suspension are plated 

10 out accordingto the same procedure but 1 h prior to treatarient. Between seeding out and 
treatment or addition of compounds the cells are incubated at 37<>C under 7.5% COa. 
Sut>sequentiy, the compounds under investigation are added at defined concentrations 
(40 - 80 In eittier 25 ^1 (96 well plates) or 20 (384 well plates) complete medium 
containing max'4% DMSoTwitti an appropriate device (e.g. liquid handling system, muiti 

15 channel pipette etc.) resulting In a final concentration in tiie test well of 10- 20 |iM 

compound In max 1% DMSO. 

Immediately after the addition of the compounds to the cells the zere fluorescence value 
(t = 0 h) is detennlned by using a fluorescence microplate reader in order to be able to ' 
normalize the fluorescence activities. Aftenwards, tiie test plates are further incubated for 
20 a lotel of 48 h at 37«»C under 7.5% CX>2 and are shorUy removed only for the purpose of 
measurement at 8 h, 24 h and 48 h, respectively. 

Example 49: Measurement and quantific ation of the primary screening. 

Relative fluorescence activities of EGFP in compound treated test cells in relation to 

25 control cells and cells treated witti stendard drugs are measured by using a BMG Fluoster 
microplate fluorescence reader equipped with a filter pair for exdtetion/emission at 485 
nm / 520 Tim. The optimum signal to noise ratio Is detected by using the time-resolved 
mode of measurement with a delay of 20 and an integration time over 1 ms. The gain 
is adjusted in such a way ttiat flie control cells produce a fluorescence activity of 90% of 

30 ttie maximum. Kinetics is perfonned by measuring Vne relative fluorescence activities at 
t = 0 h, 8. h, 24 h and 48 h. Cmde fluorescence activities are individually nonnailzed for 
different cell numbers and various optical activities of tiie test compounds / plate-wells by 
dividing each value flrom t = 8 h, 24 h and 48 h by ttie value of t = 0 h resulting in E(8), 
E(24) and E(48) values. Subsequenfly. the E(x) values are further processed by fonning 

35 — theinveFse-(Q^alue^ef-ti=iei)reducte E(8)SE(24)*E(48)^which-result-in-numbers > 1 for- - 
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apoptofic / necrotic activities of the compounds and numbers < 1 for proliferative activities 
of the compoands:-ControlS'(untreated) show values similar toi-reompounds-produclng 
Q values > 2 are being considered relevant in tenns of apoptotic / necrotic activity and are 
subsequently tested in the secondary screening setup. 

5 

Example 50: Secondary screenino setup. 

All the manipulations are performed under sterile conditions. The assays are being 
performed in case of adherent cells In commercially available 24 well flat bottom tissue 
culture plates (Greiner, Germany) and in case of suspension cells in polypropylene tubes 

10 (P-tubes) 1 A ml (Matrix, UK), respectively. 

Adherent test cells: 2*10*- 4*10* of EGFP transfected cells In 0.5 mi complete medium 
are plated out 24 h before treatment. At t = 0 the medium Is removed and 450 [il new 
complete medium is added. Subsequently, 50 |xi complete medium containing the test 
compound in max. 5% DI\/ISO is added resulting in final concentrations of 20 ^.M, 10 pM, 

1 5 3 pM.1 jiM and 0.3 pM of the test compounds, respectively. After 48 h incubation the cells 
are harvested and analyzed with fluorescence activated ceil scanning device (FACS 
Callbur™, BD Biosciences) according to standard procedures. 

Suspension cells: 10^ test cells in 450 jiU complete medium are pipetted into P-tubes. 50 \jA 
complete medium containing the compounds (see adherent cells) is added immediately. 
20 After 48 h of incubation the test cells are analyzed directly on a FACSCalibur™. 

Example 51 : Quantification of the secondary screening. 

By monitoring the EGFP fluorescence activity In FL1 on a FACSCallbur™, it Is possible to 
distinguish between proliferating cells, apoptotic ceils and necrotic celts within the same 

25 cell population. The proliterating cells show a high GFP fluorescence activity, the 

apoptotic population shows an Intermediate fluorescence activity whereas the necrotic 
cells demonstrate a residual fluorescence activity comparable to moclc-transfected cells. 
Within the CellQuest Software (BD Biosciences) three regions are defined in the 
histogram: 1^1 comprising the proliferating cells, M2 comprising the apoptotic cell 

30 population and M3 comprising the necrotic cell population. As readout the relative 
abundance of the cells belonging either to Ml, M2 or M3 are expressed. Compounds 
Inducing M2 values > 50% and M3 values < 30% are being considered relevant and are 
further tested and characterized in the tertiary / advanced screening setup. 
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Examble 52: TerMarvscraenrria sefup 



A) Hoecihst 33342 nudea r staining 

Tliis assay is perfomned in 96 well tissue culture plates. Appropriate number of cells 
5 (adherent cells: 3 - 5*1 0^. suspension cells: 8 - 10*1(f ) are being seeded out In 80 mJ 
complete medium. Adherent cells are incubated for 24 h for proper spreading out before 
addition of test compounds while suspension cells are immediately treated witti 
compounds after seeding out. The test compounds are added in 20 yti complete medium 
containing max 5% DMSO. The firial compound concentrations in the assa^ are 10 pM, 

10 3 pA/l. 1 )iiM and 0.3 }tMr, respectively. After 24 h or 48 h incubation at culture oonditions, 
10 )jJ medium containing Hoechst 33342 dye (Sigma B-2261} at 2-6 mqAhI are added to 
each well. The assay plates are then further incubated for 30 minutes and subsequently 
analyzed witti a standard inverted fluorescence microscope. 
The readout alidu^lbie detenminatibn of thefriction of iapoptotic nuclei as well as dlfier" 

1 5 morphological criteria specific for apoptosis as a function of the treatment. Results are 
indicated in Table 4. The following scores are used: 0 relating to no activity. 1 relating to 
weak activity comprising less than 50% of the cells and score 2 relating to strong activity 
comprteing more than 50% of the cells. 

20 Table 2: Hoechst 33342 nuclear steining 



No 


cone 


k562 


Jurkat 


Ramos 


HeLa 


KB 


DM 


24h 


48h 


24h 


48h 


24h 


48h 


24h 


48h 


24h 


48h 


24h 


48h 


1 


10 


2 


2 


2 


2 


2 




2 


2 


2 


2 


2 


2 


3 


2 


2 






2 




2 


2 


2 


2 


2 


2 


1 


2 


2 






1 




2 


2 


2 


2 


1 


0 


0.3 


2 


1 






0 




0 


0 


0 


0 


0 


0 


2 


10 


2 


2 - 


-2 


2-- 


2 - 




2 


2 


2 




2 


-2 


3 


2 


2 


1 


2 


2 




1 


2 


2 


2 


2 


2 


1 


1 


1 


1 


1 


1 




0 


0 


0 


2 


0 


1 


0.3 


0 


0 


1 


0 


0 




0 


0 


0 


1 


0 


0 


3 


10 














0 


1 










3 














0 


0 










1 














0 


0 










0.3 














0 


0 










4 


10 














2 


2 










3 














0 


0 










1 














0 


0 










0.3 














0 


0 
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ad: 


Not determined due to self fluorescence of the compound 


0: 




no effect 


1: 




weak effect 


2 




strong effect 



5 



10 B) MTS proliferation assay 

The assay is performed in 96 well tissue culture plates. The cells (range : LS^'IO^- 10^) 
are seeded out in 80 ijd complete medium 24 h prior to compound treatment. The test 
compounds are added in 20 \i\ complete medium containing max 5% DMSO. The final 
compound concentrations in the assays are 10 nM, 3 |liM,1 |iM and 0.3 jiM, respectively. 

15 The assay plates are incubated for 72 h at culture conditions. The fATS reagent is 

prepared according to the manufacturer's protocol (Promega G1111 ). 20 |ii MTS reagent 
are added to each well, the assay plates are quickly spun and incubated for another 3 h at 
culture conditions. Subsequently, the plates are shortly shaked and absorption measured 
with a microplate-reader at 492 nm, IC50 values are determined by graphical analysis and 

20 are indicated in the Table 5 in pM concentration. 
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Table 3 : MTS proliferation assay 



No 


IC50 


JUlKoll 




n6Ucl 






1 


1 


1 


1 


2 




2 


1 


1 


2 


2 


2 


3 


3 




3 




3 


4 


2 




2 




3 


5 


2 


3 


3 




3 


6 


2 




2 




3 


7 


3 




2 




3 


8 


1 




1 




2 


11 




2 


2 


2 




12 


1 


1 


1 


2 


2 


13 


1 


1 


1 


1 


1 


14 


1 


1 


1 


1 


2 


15 


1 


2 


2 


2 


3 


16 


2 


2 


3 


3 


3 


17 


3 


3 


3 




3 


18 


2 


3 


3 




3 


19 


2 




2 




3 


20 


1 




1 




2 


21 


3 




3 




3 


22 


3 




3 




3 


23 


1 




1 




1 



1: 




IC 50<1mM 


2 




1uM<IC 50<10ijM 


3 




iC 50 > lOglVI 



5 



C) AnnexinV/7-AAD staining 

Adherent cells (1 - 2*10^) are 24 h prior to compound treatment seeded Into 24 well tissue 
culture plates. Suspension cells are pipetted into P-tubes immediately before treatment. 

1 0 Test compounds are added leading to a final concentrations of 1 0 pM. After 24 h 

treatment cells are harvested (in case of adherent cells by trypsinization) and transferred 
to FACS tubes (BD Biosciences). After centrifugation and removal of the supernatant, 100 
pi complete medium containing AnnexinV-GST (10 |xg) is added, mixed and incubated at 
A^'C for 30 minutes. Subsequently, the cells are washed once with medium and incubated 

1 5 with 1 00 pJ anti-GST Alexa 488 (Molecular Probes A-1 1 1 31 ) In medium diluted 1 :500 for 
30 minutes at 4°C. Then, cells are washed once and stained with 1 ixg/ml 7-aminoactino- 
mycln D (7jAAD) (Molecular Probes A-1 310) in 250 pJ medium and analyzed on the 
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FApSCallbuf™:AifmexinV1^^ in FL1 whereas 7-AAD" is measured ifTFCSrrrf 

■Table 6 the percentage of positLvely^tained cells after treatment with the respective 

compounds are indicated. The following scores are used: Score 0 relates to less than 
10%, score 1 relates to.mpre than 10% but less than 50% and score 2 relates to more 
than 50% positivity. 



Table 4 : AnnexinV/7-AAD staining (10 pM) 



No 


Jurkat 


Ramos 


A20 


HeLa 






1 




1 










2 




1 










11 














12 




2 










13 




2 










14 














15 




2 










—16 














17 














18 















10 



0- 




<10% 


1 




10%<X<50% 


2 




> 50% 



D) PI staining for cell cycle distribution .... , . 

15 1 - 2*1 0^ cells are seeded Into 24 well tissue culture plates and incubated for 24 h prior to 
compound addition. Compounds are added for 24 h in a final concentration of 3 pA4 or 10 
liM. Adherent cells are harvested by tr^sinization. The cell suspensions are fixed by 
adding 2 parts ice cold ethanol 100% while vortexing. Then the samples are stored for 
> 2 h at -20''C. Subsequently the cells are washed with PBS once and resuspended in 

20 250 mJ PBS'cxsntainirig 50 M^g/ml PI 

incubated at 37''C for 30 minutes and subsequently analyzed on a FACSCalibur™ 
monitoring linear PI fluorescence activity on Fi-2. . The readout allows the detection of a 
possible direct or indirect influence of the tested compounds on the cell cycle. The 
following events can occun a) Generation of a subGI peak indicative for DNA 

25 fragmentation, b) increase of the cell population arrested in G2M phase. Both events are 
scored by 1 for weak and 2 for strong occurrence. 0 irujicates no occurrence at all. In 
Table 7 the influences of several tested compounds'are demonstrated. 



-58- 



Table 5 : PI staining for cell cycle distribution 



No 


HeLa 


10uM 


Jurka 


t3uM 


subG1 


G2M 


subGI 


G2M 


1 


2 


2 




2 


2 


1 


2 




2 


11 


2 


1 




1 


12 


1 


2 




2 


13 


1 


2 




2 


15 


2 


2 




2 


16 


2 


0 


0 


2 



0: 




no effect 


1: 




weak effect 


2; 




strong effect 



5 



BrdU inoorooratifMri (proliferation^ 
Adherent cells are seeded out at 2 - 4*10^ cells/Weii/ml In 24 well tissue culture plates 
24 h prior to treatment. Suspension cells are seeded out at 2*10^ cells/ml/well In 24 well 

10 plates. Compounds are added leading to final concentrations of 3 pA/l and 10 \jM, 
respectively. Subsequently, BrdU (Molecular Probes #B-23151) at 10 final 
concentration Is added and the plates are incubated for 48 h. After the Incubation cells are 
processed according to standanji procedures. The detection of the Incorporated BrdU is 
done with the antl-bromodeoxyuridlne Mab PRB-1, Alexa Fluor 660 conjugate (Molecular 

1 5 Probes #A-21 306). The analysis Is performed on a FACSCalibur™ by monitoring the 
fluorescence activity on FL3. The readout reflects DNA synthesis which Is a hallmaric for 
proliferation. The scores are defined the following: 0 for no activity, 1 for a moderate 
Inhibition and 2 for strong Inhibition of proliferation. Table 8 indicates Inhibitory activities of 
several tested compounds on proliferation. 

20 

Table 6 ; BrdU incorporation 



No 


Hel^ 


Juri<at 3mM 


3mM 


10|jM 


3|jM 


lOpM 


1 


2 




1 
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0: 


no effect 


1: 


weak effect 


2: 


strong effect 



F) Caspase dependencies 

Caspase dependencies are being evaluated by combining the compound treatment with 
the pan-caspase Inhibitor zVAD or Hs control peptide zFA (ICN Phanmaceuticals # FK009 
and FK029, respectively). Both peptides are being used at 20 pJM concentration. In case 
of caspase dependencies a clear inhibition of the specific readout in all apoptosis tests 
should be detected. By comparing the readout of zVAD and zFA treated samples with the 
compound control It Is possible to detect caspase resp. cystein proteinase dependencies. 

case.of inhibition by zVA.D.bjjtjTgtj3y_zF>^ is obvious_.j?ui 

inhibition by zVAD as well as by zFA points towards the Involvement of cystein 
proteinases In the apoptotic cascade. Table 9 demonstrates the protease dependency of 
the nuclear fragmentation visualized by Hoechst 33342 staining. 

Examole 53: Soft Capsules 

5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of one of the 
compounds of formula (I) mentioned in the preceding Examples, are prepared as follows: 
250 g pulverized active ingredient is suspended in 2 liter Lauroglykol® (propylene glycol 
laurate, Gattefossd S.A., Saint Priest, France) and ground in a wet pulverizer to produce a 
particle size of about 1 to 3 pm. 0.419 g portions of the mixture are then introduced into 
soft gelatin capsules using a capsule-fliling machine. 
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Claims 



1. A compound of formula (I) 




R 



wherein 



R represents aryl or heteroaryl optionally substituted by up to four substrtuents 
Independently selected from 

10 alkyi, cycioalkyi, cycloalkyl-iower alkyi, halo-lower alkyi, hydroxy-lower alkyi, lower alkoxy- 
lower alkyi, lower alkoxy-lower alkoxy-lower alkyi, halo-lower alkoxy-lower alkyi, acyloxy- . 
lower alkyi, heteroc^dyl, heterocyclyMoweralkyl, optionally substituted phenyl, optionally 
-substituted phenyl-lower alkyi, optionally substituted heteroaryl, optionally substituted 
heteroaryMower alkyi, optionally substituted alkenyl, optionally substituted alkinyl, 

15 hydroxy, lower alkoxy, optionally substituted alkenyloxy, optionally sut>stltuted alkinyloxy, 
cycloalkoxy. halo-lower alkoxy, cycloalkyl-lower alkoxy, hydroxy-lower alkoxy, lower 
alkoxy-lower alkoxy, heterocyclyloxy, heterocyclyl-lower alkoxy, optionally substituted 
phenyloxy, optionally substituted phenyl-lower alkoxy, optionally substituted heteroaryloxy, 
optionally substituted heteroaryl-lower alkoxy, sulfamoyloxy, cart)amoyloxy, lower 

20 .alkylrairbonytoxy, — 

amino, monoalkylamlno, dialkylamino, aminocarbonylamino wherein each of the two 
amino groups is optionally substituted by alkyi, alkenyl, alkinyl or alkoxy-lower alkyi, 
heterocyclylcarbonyiamino wherein heterocyclyl Is bound via a nitrogen atom, 
aminosulfonylamino wherein each of the two amino groups is optionally substituted by 

25 alkyi, alkenyl, alkinyl or alkoxy-lower alkyi, heterocyclylsuifonylamino wherein heterocyclyl 
is bound via a nitrogen atom, lower alkoxycarbonylamino, lower alkylcarbonylamino 
wherein alkyi is optionally substituted by one or two substituents selected from optionally 
substituted phenyl, guanidyi, halogen, cyano, alkox y, optionally su bstituted ohenoxy, „ 
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alkylmercapto and optionally substituted amino; lower alkenyicarbonyiamino wherein 
alkenyl is-opttonally-substituted by one or two substituents selected-fromiaweraikylrhala- 
lower alkyi, optionally substituted phenyl, halogen, cyano, alkoxy and optionally 
substituted amino; amino-lower alkyi or amino-lower alkylamino, wherein the nitrogen 
5 atom is unsubsUtuted or substituted by one or two substttutente selected from lower alkyi, 
cycloalkyi. cydoalkyl-lower alkyi, hydroxy-lower alkyi. lower alkoxy-lower alkyi, optionally 
substituted phenyl, optionally substituted phenyi-lower alkyi, optionally sul3stituted 
heteroaryl, optionally substituted heteroaryl-lower alkyi and lower alkylcarbonyl, or 
wherein the two substituents on nitrogen form together with the nitrogen heterocyclyl, 
10 lower alkylcarbonyl, c^cloalkylcarbonyl, optionally substituted phenylcarbonyl, optionally 
substituted heteroarytcarbonyl, heterocyclylcarbonyl, 

carboxy, lower alkoxycarbonyl, hydroxy-lower alkoxyc^rbonyl, lower alkoxy-lower 
aikoxycarbonyl, optionally substituted phenyi-lower alkoxycarbonyl, cyano, 
lower aikylmercapto, optionally substituted phenyimercapto, lower aikylsutfinyl, halo-lower 
15 alkylsulfinyl, optionally substituted phenylsulfinyl, lower aikylsulfonyl, halo-lower 

alkylsulfonyl, optionally substituted phenylsulfonyl, aralkylsulfonyl, halogen, and nitro; 
and wherein two adjacent substituents together with the atoms of aryl or heteroaryl may 
form a 5 or 6 membered carbocyclic or heterocyclic ring; 

20 X represents a bond; oxygen; a group C=Y, wherein Y stands for oxygen, nitrogen 
substituted by hydroxy, alkoxy or optionally substituted amino; an ethyienediyi group 
optionally substituted by alkyi; or a group CR^R^; 

R"" and R^, independently of each other, represent hydrogen, alkyi, cycloalkyi, cycloalkyl- 
25 alkyi, optionally substituted arylalkyi, optionally substituted heteroarylalkyi, hydroxyalkyi, 
alkoxyalkyi, hydroxyalkoxyalkyi, alkoxyalkoxyalkyi, cyanoalkyi, optionally substituted 
alkenyl, optionally substituted alkinyi, or lower alkylcarbonyl wherein lower alkyi is 
optionally substituted by one or two substitutents selected from aryl, optionally substituted 
amino, alkoxy and aryloxy, 

30 

R^, R^ R^ and R^, independently of each other, represent hydrogen, lower alkyi, halo- 
lower alkyi, cycloalkyi, cycioalkyl-lower alkyi, hydroxy-lower alkyi, lower alkoxy-lower alkyi, 
lower alkoxy-lower alkoxy-lower alkyi, halo-lower alkoxy-lower alkyi, heterocyclyl, 
heterocyciyl-lower alkyi. optionally substituted phenyl, optionally substituted phenyi-lower 
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alkyl, optionally substituted heteinoaryl. optionally substituted heteroaryl-lpwer aiiq/I, 

optionally substitatedxrfkenylroptionally^ubstituted alkinyl, ' — =- 

hydroxy, lower alkoxy^ halo-lower alkoxy, cycloalkoxy, cycloalkyl-lower aikoxy, hydroxy- 
lower alkoxy, lower alkoxy-lower alkoxy, heterocyclyloxy, heterocydyl-lower alko)^, 
5 optionally substituted phenyloxy, optionally substituted phenyl-lower alkoxy, optionally 
substituted heteroaryloxy, optionally substituted heteroaryl-lower alkoxy, 
amino, cart>amoyl, sulfamoyi, amino-fower alkyi or amino-iower alkylamino, wherein in 
each case the nitrogen atom is unsubstituted or substituted by one or two substitutente 
selected from lower alkyi, c^doalkyi, cycloalkyl-lower alkyi, hydroxy-lower alkyI, lower 
1 0 alkoxy-lower alkyi; optionally substituted phenyl, optionally substituted phenyl-lower alkyi, ' 
optionally substituted heteroaryl, optionally substituted heteroaryl-lower alkyi and lower 
alkylcarbonyl, or wherein the two substituents on nitrogen form together with the nitrogen 
heterocyciyi, 

lower alkylcarbonyl; cycloalkyroarbonyI, optionally substituted phenylcarbonyh, optionally^ 

15 substituted heteroarylcarbonyl, heterocyciylcarbonyl, 

carboxy, lower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl, lower alkoxy-lower 
aikoxycarbonyl, optionally substituted phenyl-lower alkoxycarbonyl, cyano, 
lower alkylmercapto, optionally substituted phenylmercapto, lower alkylsulfinyl, halo-lower 
aikylsulfinyl, optionally substituted phenytsuifinyl, lower alkylsulfonyi, halo-lower 

20 alkylsulfonyi, optionally substituted phenylsulfonyl, aralkylsulfonyl, halogen, or nitro, 

or and R"*, R"* and R^, or R^ and R® togetiier with the atoms of the phenyl ring form a 5 
or 6 membered carbocyciic or heterocyclic ring; 

25 R^ represents hydrogen, lower alkyi, cycioalkyi, cycloalkyi-Iower alkyi, lower alkenyt, lower 
alkinyl, optionally substituted phenyl, lower alkoxy, lower alkenyloxy, lower aikinyloxy; 
R^ represents hydrogen, lower alkyi, hydroxy, lower alkoxy or lower alkenyloxy, or 
R^ and R® together with the carbon they are bound to form a 5 or 6 membered carbocyciic 
or heterocyclic ring; 

30 

and salts thereof; 



for use as medicaments. 
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2. A compound of formula (I) according claim 1 . wherein 

R represente ar^ or heteroaryl optionally substituted by up to four substltuente 
independently selected from 

5 alkyl. (^cioalkyl. cydoalkyWower alkyl. halo-lower alkyi, hydroxy-lower alkyi, lower alkoxy- 
lower alkyl, lower alkoxy-lower alkoxy-lower alkyl. halo-lower alkoxy-lower alkyl, acyloxy- 
iower alkyl. heterocyclyl. heterocyclyl-lower alkyl, optionally substituted phenyl, optionally 
substituted phOTyl-iowor alkyl, optionally substituted heteroaryl, optionally substituted 
heteroaryl-k>wer alkyl, optionally substituted alkenyl, optionally substituted alklnyl. 

1 0 hydroxy, lower alkoxy. optionally substituted alkenyloxy, optionally substituted alkinyloxy, 
<^cloalkoxy, halo-lower alkoxy, cycloaikyl-lower alkoxy, hydroxy-lower alkoxy. lower 
alkoxy-lower alkoxy. heterocyclyloxy, heterocyclyl-lower alkoxy, optionally substituted 
phenyloxy. optionally substituted phenyl-lower alkoxy, optionally substituted heteroaryloxy, 
optionally substituted heteroaryi-lower alkoxy. suifamoyloxy, carbamoyloxy, lower 

15 alkylcarbonyloxy, 

amino, monoaikyiamino, dialkylamino. aminocarbonylamino wherein each of the two 
amino groups is optionally substituted by alkyl. alkenyl. alklnyl or alkoxy-lower alkyl. 
heterocyclylcarbonylamino wherein heterocyclyl Is bound via a nitrogen atom, 
aminosulfonylamino wherein each of the two amino groups is optionally substituted by 

20 alkyl. alkenyl, alWnyl or alkoxy-lower alkyl, heterocyclylsulfonylamino wherein heterocyclyl 
is bound via a nitrogen atom, lower alkoxycarbonylamino. lower alkylcarbonylamino 
wherein alkyl is optionally substituted by one or two substituents selected from optionally 
substituted phenyl, guanidyl, halogen, cyano. alkoxy. optionally substituted phenoxy, 
alkylmercapto and optionally substituted amino; lower alkenylcarbonylamino wherein 

25 alkenyl Is optionally substituted by one or two substituents selected from lower all^l, halo- 
lower alkyl, optionally substituted phenyl, halogen, cyano, alkoxy and optionally 
substituted amino; amino-lower alkyl or amino-lower alkylamino, wherein the nitrogen 
atom is unsubstltuted or substituted by one or two substltutents selected from lower alkyl, 
cycloalkyi, cycloaikyl-lower alkyl, hydroxy-lower alkyl, lower alkoxy-lower alkyl, optionally 

30 substituted phenyl, optionally substituted phenyl-lower alkyl. optionally substituted 
heteroaryl, optionally substituted heteroaryl-lower alkyl and lower alkylcarbonyl, or 
wherein the two substituents on nitrogen fonm together with the nitrogen heterocyclyl, 
lower alkylcarbonyl. cycloalkylcarbonyl. optionally substituted phenylcarbonyl, optionally 
substituted heteroarylcarbonyl, heterocyclylcarbonyl, 
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caTba^low^- alko>(ycaibonyl; hydroxy-lower alkoxycarbonyl, tower alkoxy-tower 
— ^-alkoxycarbonyl, optionally substitutedTphenyHowreralkoxycarbonylrcyano; 

lower alkylmercapto, optfenally substituted phenylmercapto. lower alkylsulfinyl. halo-lower 
alkylsulfinyl, optionally substituted phenylsulfinyl, lower alkylsulfonyl, halo-lower 
5 alkylsulfonyl, optionally substituted phenylsulfonyl, araikylsulfonyl, halogen, and nitro; 
and wherein two adjacent substituents together wtth the atoms of aryl or heteroaryl may 
fonn a 5 or 6 membered cartjocycllc or heterocyclic ring; 

X represents a bond or a group C=Y, wherein Y stands for oxygen; 

and R*. Independent^ of each other, represent hydrogen, alkyi, cydoalkyl, cycloaikyl- 
alkyl. optionally substituted arylalkyi, optionally substituted heteroarylalkyl. hydroxyalkyl. 
alkoxyalkyi, hydroxyalkoxyalkyi, alkoxyalkoxyalkyl. cyanoalkyi, optionally substituted 

^alkenyl,T)ptionallysubstitutedalklnyl,-or1owenalkylcarboffiylAwh«Blniower^^^ 

1 5 optionally subsb'tuted by one or two substitutents selected from aryl, optionally substituted 
amino, alkoxy and aryloxy; 

P?, R*, and Rf, Independentiy of each otiier, represent hydrogen, lower alkyI, halo- 
lower alkyl. cydoalkyl. cydoalkyl-lower alkyl, hydroxy-tower alkyl, lower alkoxy-lower alkyl, 
20 lower alkoxy-tower alkoxy-lower alkyl. halo-lower alkoxy-lower alkyl. heterocyclyl, 

heterocyciyMower alkyl, optionally substituted phenyl, optionally substituted phenyl-lower 
alM, optionally substituted heteroaryl. optionally substituted heteroaryl-lower alkyl, 
optionally substituted aikenyl, optionally substituted alkinyl. 

hydroxy, lower alkoxy. halo-lower alkoxy, cydoalkoxy, cycloalkyl-lower alkoxy. hydroxy- 
25 lower alkoxy, lower alkoxy-tower alkoxy. heterocyclyloxy. heterocyclyl-lower alkoxy, 
optionally substituted phenyloxy, optionally substituted phenyl-lower alkoxy, optionally 
substituted heteroaryloxy, optionally substituted heteroaryHqwer alkoxy. 
amino, cari3amoyl, sulfamoyi, amino-lower alkyl or amino-lower alkylamino. wherein In 
each case the nitrogen atom is unsubstituted or substituted by one or two substitutents 
30 selected from lower alkyl. cydoalkyl. cycloalkyl-lower alkyl, hydroxy-lower alkyl, lower 

alkoxy-lower alkyl, optionally substituted phenyl, optionally substituted phenyl-lower alkyl, 
optionally substituted heteroaryl. optionally substituted heteroaryl-lower alkyl and lower 
alkylcarbonyl, or wherein ttie two substituents on nitrogen fonm togettier witii tiie niti-ogen 
lieterocydyl. 



-65- 



loweralkylcarbonyl, cycloalkylcarbonyl, optionally substituted phenylcarbonyl, optionally 

— sabstituted-heteroarylcarbonyl, heterocyclylcarbonyl, 

carboxy, lower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl, lower alkoxy-lower 
alkoxycarbonyl, optionally substituted phenyl-lower alkoxycarbonyl, cyano, 
lower alkylmercapto. optionally substituted phenylmercapto, lower alkylsulfinyl, halo-lower 
alkylsulfinyl, optionally substituted phenylsulfinyl, lower alkyisulfonyl, halo-lower 
alkylsulfonyl, optionally substituted phenylsulfonyl, aralkylsulfonyl, halogen, or nitro, 

or and R^ and R®, or R® and R^ together with the atoms of the phenyl ring fonn a 5 
or 6 membered carboc^clic or heterocyclic ring; 

and phanmaceutically acceptable salts thereof; for use as medicaments. 

3. A compound of fomiula (I) according claim 1 , wherein 

R represents phenyl, naphthyl, thienyl, furyl, thlazolyl, oxadiazolyl, thiadlazolyl, Imidazolyl, 
pyrazolyl, pyridinyl, pyrimldinyl, benzothlenyl, benzofuryl, indolyl, benzisoxazolyl, each 
optionally substituted by up to four substituents independently selected from 
alkyi, cycloalkyi, cycloalkyHower alkyi, halo-lower alkyi, hydroxy-lower alkyi, lower alkoxy- 
lower alkyi, lower alkoxy-lower alkoxy-lower alkyi, halo-lower alkoxy-lower alkyi, acyloxy- 
lower alkyi, heterocyclyl, heterocyclyl-lower alkyi. optionally substituted phenyl, optionally 
substituted phenyHower alkyi, optionally substituted heteroaryl, optionally substituted 
heteroaryl-lower alkyi, optionally substituted alkenyl, optionally substituted alkinyl, 
hydroxy, lower alkoxy, optionally substituted alkenyloxy, optionally substituted alkinyloxy, 
cycloalkoxy, halo-lower alkoxy, cycloalkyl-lower alkoxy, hydroxy-lower alkoxy, lower 
alkoxy-lower alkoxy, heterocyclyloxy, heterocyclyl-lower alkoxy, optionally substituted 
phenyloxy, optionally substituted phenyl-lower alkoxy, optionally substituted heteroaryloxy, 
optionally substituted heteroaryl-iower alkoxy, sulfamoyloxy, carbamoyloxy, lower 
alkylcarbonyloxy, 

amino, monoalkylamino, dialkylamino, aminocarbonylamino wherein each of the two 
amino groups Is optionally substituted by alkyi, alkenyl, alkinyl or alkoxy-lower alkyi, 
heterocyclylcarbonylamino wherein heterocyclyl is bound via a nitrogen atom, 
aminosulfonylamino wherein each of the two amino groups is optionally substituted by 
alkyi, alkenyl, alkinyl or alkoxy-lower alkyi, heterocyclylsulfonylamino wherein heterocyclyl 
is bound via a nitrogen atom, lower alkoxycarbonylamino, lower alkylcarbonylamino 
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wherein alkyi is optionally substituted by one or two substituente selected from optionally 

substrtatedi>henyi7ngoanidylrhalogenrcyano. alkoxy, optionaliy^ubstitated-phenoxy^ 

alkylmercapto and optionally substituted amino; lower alkenylcarbonylamino wherein 
alkenyl is optionally substituted by one or two subsQtuents selected from lower alkyi, halo- 
5 lower alkyi, optionally substituted piienyl, halogen, cyano, alkoxy and optionally 

substituted amino; amino-lower alkyI or amino-lower alkyiamino, wherein the nitrogen 
atom is unsubstituted or substituted by one or two substitutents selected from lower alkyi, 
cycloalkyi, cycloalkyl-iower alkyi, hydroxy*lower alkyi, lower alkoxy-iower alkyi, optionally 
substituted phenyl, optionally substituted phenyl-lower alkyi, optionally substituted 
1 0 heteroaryl, bptibhaliy substituted heteroaryi-lower alkyi and lower alkylcarbonyl, br 
wherein the two substituente on nitrogen form together with the nitrogen heteroc^dyl, 
lower alkylcarbonyl, cycloalkylcarbonyl, optionally substituted phenylcarbonyl, optionally 
substituted heteroarylcarbonyl, heterocyclylcarbonyi, 

lower alkylsutfinylrhalo^lower alkylsulfinyl; lower aiMsulfonyl,~halo-loweralkylsuIfonyl; 
15 halogen, and nitro; 

and wherein two adjacent substituents togetiier with tiie atoms of aryi or heteroaryl may 
torn a 5 or 6 membered carbocyclic or heterocyclic ring; 

X represents a bond or a group 0=Y, wherein Y stands for oxygen; 

20 

and R^, independently of each other, represent hydrogen, alkyi, cycloalkyi, cycloalkyl- 
alkyl, optionally substituted arylaikyl, optionally substituted heteroarylalkyi, hydroxyalkyl, 
alkoxyalkyi, hydroxyaikoxyalkyi, alkoxyaikoxyalkyl. optionally substituted alkenyl, 
optionally substituted alkinyi, lower alkylcarbonyl wherein lower alkyi is optionally 

25 substituted by one or two substitutents selected from aryi, optionally substituted amino or 
aroyi, or optionally substituted phenylcarbonyl; or R^ and R^ together with ttie atom they 
are bound Jo form heterocyclyl; 

R^, R"*. R® and R^ independentiy of each other, represent hydrogen, lower alkyi. halo- 
30 lower alkyi, hydroxy, lower alkoxy, halo-lower alkoxy, cycloalkoxy, cycioalkyWower alkoxy, 
hydroxy-lower alkoxy, lower alkoxy-Iower alkoxy, heterocyclyloxy, heterocyclyl-iower 
alkoxy, optionally substituted phenyloxy, optionally substituted phenyl-lower alkoxy, 
optionally substituted heteroaryloxy. optionally substituted heteroaryi-lower alkoxy, 
amino, carbamoyl, sulfamoyi, amino-lower alkyi or amino-lower alkylamino, wherein In 
35 each case the nitrogen atom is unsubstituted or substituted by one or two substitutents 
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selected from lower alkyi. cydoalM, <^cloaIkyl-lower alM. hydroxy-lower alkyi. lower 
alkoxy-loweralkyi, optionally-sabstituted-phenyl, optionally substituted phenyl=k>weralkyl— 
optionally substituted heteroaryl, optionally substituted heteroaryl-tower alkyi and lower 
alkylcarbonyl, or wherein tiie two substituents on nitrogen form together with the nitrogen 
5 heterocyclyi, 

tower alkytearbonyl, cyctoalkylcarbonyl, optionally substituted phenylcarbonyl, optionally 
substituted heteroaiylcarbonyl, heterocyctyicarbonyl. 

carboxy, lower alkoxycarbonyl, hydroxy-iower alkoxycarbonyl, lower aikoxy-lower 
aikoxycarbonyl. optionaHy substituted phenyl-lower alkoxycarbonyl, cyano, 
1 0 tower alkylsuifinyl, halo-lower alkylsulfinyl, tower alkylsulfonyi, hato-iower alkylsulfonyl, 
halogen, or nitro; 

or and R*. R* and R®, or R® and R® together represent methylenedloxy; 
15 and pharmaceutically acceptable salts thereof, for use as a medicament 
4. A compound of formula (I) according claim 1, wherein 

R represents phenyl, naphthyl, thienyl, furyl, thiazolyl, oxadiazolyl, thiadiazolyl, imidazoiyi, 
20 pyrazoiyi, pyridinyl, pyrimidinyl, benzothlenyl, benzofuryl. Indolyl, benzisoxazolyl, 
optionally substituted by up to four substituents independently selected from 
alkyi, halo-lower alkyi. phenyl, optionally substituted heteroaryl, lower alkoxy, optionally 
substituted aikenyloxy, optionally substituted alkinyloxy, lower aikoxy-lower alkoxy, 
amino, monoalkyiamino, dialkylamino, aminocarbonylamino wherein each of the two 
26 amino groups is optionally substituted by aikyi, alkenyl, alklnyl or aikoxy-lower alkyi, 
hetero(^clylcarbonylamino wherein heterocyclyi is bound via a nitrogen atom, 
aminosulfonylamino wherein each of the two amino groups is optionally substituted by 
alkyi, alkenyl, alkinyl or aikoxy-lower alkyi, heterocyclylsulfonylamino wherein heteroQ^clyl 
is bound via a nitrogen atom, lower alkoxycarbonylamino, lower alkylcarbonyiamino 
30 wherein alkyi is optionally substituted by alkoxy or optionally substituted amino; lower 
alkenylcarbonylamino wherein alkenyl is optionally substituted by alkoxy or optionally 
substituted amino; 

lower alkylsuifinyl, haio-lower alkylsuifinyl, lower alkylsulfonyl, haio-lower alkylsulfonyi and 
halogen; 
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and wherein two adjacent substituents together with the atoms of aryi or heteroaryl may 
fonTiaSor6memberBd-<arbocyclicijrhetero<q«:lic-ring; — ■■ 

X represents a bond or a group C=Y. wherein Y stands for oxygen; 

5 

and R^ independently of each other, represent hydrogen or lower all^ylcartmnyl; 

i^, R*. and R°. independently of each other, represent hydrogen, lower alkyl. halo- 
lower alkyi, hydroxy, lower alkoxy, carboxy, lower alkoxycariionyl. cyano or halogen; 

10 ~ 

and pharmaceutically acceptable salts thereof, for use as a medicament 

5. A compound of formula (I) 




(I) 



15 wherein 

R represents aryl or heteroaryl optionally substituted by up to four substituente 
independently selected from 

all^, (^cloalkyl, cydoalkyl-lower alkyl,. hak>-lower alkyl, hydroxy-iower alkyl. lower aVxox^r 
20 lower alkyl, tower alkoxy^lower aikoxy-hawer alkyl. halo-lower alkoxy-lower alkyl, acyloxy- 
lower alkyl. heterocyclyl. heterocyclyHower alkyl. optionally substituted phenyl, optionally 
substituted phenyMower alkyl, optionally substituted heteroaryl, optionally substituted 
heteroaryl-bwer alkyl, optionally substituted alkenyl, optionally substituted alkinyi, 
hydroxy, lower alkoxy, optionally substituted alkenyioxy, optionally substituted alkinyloxy, 
25 cycloalkoxy, halo-lower alkoxy, cycloalkyi-lower alkoxy, hydroxy-iower alkoxy, lower 

aikoxy-iower alkoxy, heterocyclyloxy, heterocyclyl-lower alkoxy. optionally substituted 
^htny)S}cy. optionally substi tuted Pheny l-iower alkoxv. optionally substituted heteroa rylox y. 
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optionally substituted heteroaryl-loweralkoxy, sulfamoyloxy, carbamoyloxy. lower 

alkylcarbonyloxy, 

amino, monoalkylamino. dlall^ylamino, aminocarbonylamino wherein each of the two 
amino groups is optionally substituted by alkyl. alicenyl, alkinyl or alkoxy-lower alkyl. 

5 heterocyclylcarbonyiamino wherein heteroc^clyi is bound via a nitrogen atom, 

aminosulfonylamino wherein each of the two amino groups is optionally substituted by 
alkyl. alkenyi. alkinyl or alkoxy-lower alkyl, heterocyclylsulfonylamino wherein heterocydyl 
is bound via a nitrogen atom, lower alkoxycarbonylamino, lower alkylcarbonylamino 
wherein alkyl is optionally substituted by one or two substituents selected from optionally 

10 substituted phenyl, guanWyl. halogen, cyano, alkoxy, optionally substituted phenoxy, 
alkylmercapto and optionally substituted amino; lower alkenylcarbonylamino wherein 
alkenyi Is optionally substituted by one or two substituents selected from lower alkyl, halo- 
lower alkyl, optionally substituted phenyl, halogen, cyano. alkoxy and optionally 
"substituted amino; amino-lower alkyl or amino-iower alkylamino, wherein tiie niti-ogen 

15 atom is unsubstituted or substituted by one or two substitutents selected from lower alkyl, 
cycloalkyi, cydoalkyl-lower alkyl. hydroxy-lower alkyl. lower alkoxy-lower alkyl, optionally 
substituted phenyl, optionally substituted phenyl-lower alkyl, optionally substituted 
heteroaryl, optionally substituted heteroaryl-lower alkyl and lower alkylcarbonyl. or 
wherein the two substituents on nitrogen fomi together with the nifrogen heterocydyl, 

20 tower alkylcarbonyl. cydoalkyicarbonyl. optionally substituted phenylcarbonyl, optionally 
substituted heteroarylcarbonyl, heterocyclylcarbonyl. 

carboxy. lower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl. lower alkoxy-lower 
alkoxycarbonyl, optionally substituted phenyl-lower alkoxycarbonyl, cyano. 
lower alkylmercapto, optionally substituted phenylmercapto, lower alkylsulfinyl, halo-lower 
25 alkylsulfinyl. optionally substituted phenylsulfinyl, lower alkylsulfonyl, halo-lower 

alkylsulfonyl. optionally substituted phenylsulfonyl, aralkylsulfonyl. halogen, and nitiro; 
and wherein two adjacent substituents together with tiie atoms of aryl or heteroaryl may 
forni a 5 or 6 membered carbocyclic or heterotqrclic ring; 

30 X represents oxygen; a group C=Y, wherein Y stands for oxygen, nitrogen substituted by 
hydroxy, alkoxy or optionally substituted amino; an ettiylenediyi group optionally 
substituted by alkyl; or a group CR^R®; 

and r2. independentiy of each other, represent hydrogen, alkyl, cydoalkyi, cydoalkyl- 
35 alkyl, optionally substituted arylalkyl. optionally substituted heteroarylalkyl. hydroxyalkyl. 
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aikoxyall^. hydroxyalkoxyaHcyl, alko^^lkoxyalM, cyanoaikyi, optionally substituted 

al ker iy l, opUoiia llyisobstitated alklnyl, or lower^lkylc aibu ii y l wl i wei n lo weralkyHs 

optionally substituted by one or two substitutents selected from aryl, optionally substituted 
amino, alko)^ and aryloxy, 

5 

R^. R^ R° and R'. independently of each other, represent hydrogen, lower alkyi, halo- 
lower aikyl. cycloalkyi, cycloalkyi-lower alkyI, hydroxy-lower alkyi, lower alkoxy-k>wer alkyl. 
lower alkoxy-lower alkoxy-lower ailqrl, halo-lower alkoxy-lower alkyl, heterocydyi, 
hietertx^lyHower alkyl, optionally substituted phenyl, optionally substituted phenyl-kiwer 
"10 all^, optionally substituted heteroaryi, optionally substituted heterbaryl-lower alkyl. 
optionally substituted alkenyi. optionally substituted alkinyi. 

hydros, lower alkoxy, halo-lower aikoxy. (^doaikoxy, cycloalkyHower alkoxy, hydn»^- 
Ibwer alkoxy, lower alkoj^-ksweralko)^, helerocydyloxy, heterocyci^ower alkoxy. 
optionally 'SQbstitoted'phenyloxy, optionally substituted phenyl=lower aiko}q^,~iopQonally ' 

1 5 substituted heteroaryloxy. optionally substitijted heteroaryHower alkoxy. 

amino. cart>amoyi, sulHamoyl. amino-tower alkyi or amino-lower alkylamino. wherein in 
each case the nitrogen atom is unsubstituted or substituted by one or two substitutents 
sheeted from lower alkyl, t^ioalkyl, (^cloalkyl-lower aikyl, hydroxy-lower alkyl, kjwer 
alkoxy-tower alkyi. optionally substituted phenyl, optionally substituted phenyl-lower alkyl, 

20 ..Qpttonally substituted heteroaryi. optionally substituted heteroaryl-lower alkyl and lower 
alkylcarbonyi, or wherein ttie two substituents on nitrogen fonn togetiier witti tiie nitrogen 
heterocydyi. 

lower alkylcarbonyi. cycloalkylc^rbonyl, optionally sut^stituted phenyicarbonyi. optionally 
substituted heteroarylcarbonyl, heterocydylcarbonyl, 
25 carboxy, lower alkoxycart^onyl, hydroxy-lower alkoxycarbonyi, lower alko}^-lower 
aikoxycarbonyl. optionally substituted phenyl-lower alkoxycarbonyi, cyano, 
_Jpwer alkylmercapto, optionally substituted phenylmercapto. lower alkyteulflnyl. halo-lower 
alkylsuifinyl, optionally substituted phenylsulfinyl, lower alkyisulfonyl, halo-lower 
aikylsulfonyl, optionally substituted phenylsulfonyl, aralkylsulfonyl, halogen, or nitro, 

30 

or and R*. R'* and R^ or R^ and R^ together with tiie atoms of tiie phenyl ring form a 5 
or 6 membered carisocydic or heterocydic ring; 

R' represents hydrogen, lower alkyl, cycloalkyi. cydoalkyl-lower alkyl, lower alkenyi, lower 
35 alkinyi. optionally substituted phenyl, tower alkoxy. lower alkenyloxy. lower alkinyioxy; 
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represents hydrogen, lower alkyi, hydroxy, lower alkoxy or lower alkenyloxy, or 
and RHogetherwithihe-carbon they are bound to fonii a 5 or6-membered-carbocyclic 
or heterocyclic ring; 

5 and salts thereof. 

6. A compound of formula (i) according daim 5, wherein 

R represents phenyl, naphthyl, thienyl, furyl. thiazolyl. oxadlazolyl, thiadlazolyl, Imfdazolyl, 
10 pyrazolyl, pyridinyl, pyrimidinyl, benzotiiienyl, benzofuryl, indolyl, benzoisoxazolyl, 
optionally substituted by up to four substituents independently selected from 
alkyi, cycloalkyi, cycloalkyNower alkyi, halo-lower alkyi, hydroxy-lower alkyi, lower alkoxy- 
lower alkyi, lower alkoxy-lower alkoxy-lower alkyi, halo-lower alkoxy-lower alkyi, acyloxy- 
lower alkyi, heterocyclyl, heterocyclyl-lower alkyi, optionally substituted phenyl, optionally 
15 substituted phenyl-lower alkyi, optionally substituted heteroaryl, optionally substituted 
heteroaryWower alkyi, optionally substituted alkenyl, optionally substituted alkinyl, 
hydroxy, lower alkoxy, optionally substituted alkenyloxy, optionally substituted alkinyloxy, 
cycloalkoxy, halo-lower alkoxy, cycloalkyl-lower alkoxy. hydroxy-lower alkoxy, lower 
alkoxy-lower alkoxy, heterocyclyloxy, heterocyclyl-lower alkoxy, optionally substituted 
20 phenyloxy, optionally substituted phenyl-lower alkoxy, optionally substituted heteroaryloxy, 
optionally substituted heteroaryl-lower alkoxy, sulfamoyloxy, carbamoyloxy, lower 
alkylcarbonyloxy, 

amino, monoalkylamlno, dialkylamino, aminocarbonylamino wherein each of the two 
amino groups Is optionally substituted by alkyi, alkenyl, alkinyl or alkoxy-lower alkyi. 

25 heterocyclylcarbonylamino wherein heterocyclyl is bound via a nitrogen atom, 

aminosulfonylamino wherein each of the two amino groups is optionally substituted by 
alkyi, alkenyl, alkinyl or alkoxy-lower alkyi, heterocyclylsulfonylamino wherein heterocyclyl 
is bound via a nitrogen atom, lower alkoxycarbonylamino, lower alkylcarbonylamino 
wherein alkyi is optionally substituted by one or two substituents selected from optionally 

30 substituted phenyl, guanldyl, halogen, cyano, alkoxy, optionally substituted phenoxy, 
aikyimercapto and optionally substituted amino; lower alkenylcarbonytamino wherein 
alkenyl is optionally substituted by one or two substituents selected from lower alkyi, halo- 
lower alkyi, optionally substituted phenyl, halogen, cyano, aikoxy and optionally 
substituted amino; amino-lower alkyi or amino-lower alkylamino, wherein the nitrogen 

35 atom is unsubstituted or substituted by one or two substitutents selected from lower alkyi, 
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substituted-pheFiylroptionally^ubsti^ optionallj^subsfituted 

heteroaryl, optionally substituted heteroaryl-lower alkyl and lower alkylcarbonyl, or 
wherein the two substituents on nitrogen font) together with the nitrogen heteroc^clyl, 
5 lower alkylcarbonyip cycloalkylcarbonyl, optionally substituted phenylcarbonyl, optionally 
substituted heteroarylcarbonyl, heterocyclylcarbonyl, 

carboxy, lower alkoxycarbonyip hydroxy-lower alkoxycarbonyip lower alkoxy-lower 
alkoxycarbonyl, optionally substituted phenyl-lower alkoxycarbonyip cyano. 
' lower alkylmercaptOp optionally substituted phenylmercapto, lower alkylsuifinyi, halo-lower 
10 alkylsulfinyip optionally substituted phenylsulfinyip lower alkyisulfonyip halo-lower ' '7' 
alkylsuifonyip optionally substituted phenyisulfonyip araii^lsuifonyl, halogen, and nitro; 
and wherein two adjacent substituents together with the atoms of aryl or heteroaryl may 
form a 5 or 6 membered carbocyciic or heterocyclic ring; 



15 X represents oxygen; a group C=Y, wherein Y stands for oxygen, nitrogen substituted by 
hydroxyp alkoxy or optionally substituted amino; an ethylenediyi group optionally 
substituted by alkyi; or a group CR^R^ 

R^ and R^ Independentiy of each other, represent hydrogen, lower alkylcarijonyl or 
20 optionally substituted phenylcarbonyl; 

R^, R'^, R® and R®, independently of each other, represent hydrogen, lower alkyl, halo- 
lower alkyl, alkoxy, hydroxy-lower alkoxy, lower alkoxy-lower alkoxy, amino, carbamoyl, 
suifamoyi, ammo-lower alkyl or amino-Iower alkylamino, wherein In each case the nitrogen 

25 atom is unsubstituted or substituted by one or two substitutents selected from lower alkyl, 
cycloalkyi, cycloalkyl-lower alkyl, hydroxy-lower alkyl, lower alkoxy-lower alkyl, optionally 
substituted phenyl, optionally substituted phenyHower alkyl, optionally substituted 
heteroaryl, optionally substituted heteroaryl-lower alkyl and lower alkylaminocarbonyl, or 
wherein the two substituents on nlti-ogen form together witii the nitrogen heterocyclyl, 

30 carboxy. lower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl, lower alkoxy-lower 
alkoxycarbonyl, optionally substituted phenyl-lower alkoxycarbonyl, cyano, 
lower alkylmercapto, optionally substituted phenylmercapto, lower alkylsuifinyi, halo-lower 
alkylsuifinyi, optionally substituted phenylsulfinyl, lower alkylsulfonyl, halo-lower 
alkylsulfonyl, optionally substituted phenylsulfonyl, aralkylsulfonyl, halogen, or nitro, 

35 
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or and R^, R"* and R^ or R® and R® together represent methylenedioxy; 



R^ represents hydrogen, lower alkyl, cyctoalkyi, cycloaikyl-lower alkyi, lower alkenyl, lower 
alkinyl, optionally substituted phenyl, hydroxy, lower alkoxy, lower alkenyloxy, lower 
5 alkinyloxy; 

R^ represents hydrogen, lower alkyi, lower alkoxy or lower alkenyloxy, or 

R^ and R^ together with the carbon they are bound to form a 5 or 6 membered carbooycllc 

or heterocyclic ring; 

1 0 and salts thereof. 

7. A compound of formula (I) according claim 5, wherein 

R represents phenyl, naphthyl, thfenyl, furyl, thiazoiyi, oxadiazolyl, thiadiazolyl, imidazolyl, 
15 pyrazolyl, pyridinyl, pyrimidinyl, benzothienyl, benzofuryl, indolyl, benzolsoxazolyl, 
optionally substituted by up to four substituents independently selected from 
alkyI, halo-lower aikyi, hydroxy-lower alkyI, lower alkoxy-lower alkyI, lower aikoxy-lower 
alkoxy-lower alkyi, halo-lower alkoxy-lower alkyi, acyloxy-lower alkyI, heterocyclyl, 
heterocyclyl-lower alkyi, optionally substituted phenyl, optionally substituted phenyl-lower 
20 alkyi, optionally substituted heteroaryl, optionally substituted heteroaryl-lower alkyi, 
optionally substituted alkenyl, optionally substituted alkinyl, 

hydroxy, lower alkoxy, optionally substituted alkenyloxy, optionally substituted alkinyloxy, 
cycloalkoxy. halo-lower alkoxy, cycloalkyl-lower alkoxy, hydroxy-lower alkoxy, lower 
alkoxy-lower alkoxy, heterocyclyloxy, heterocyclyl-lower alkoxy, optionally substituted 
25 phenyloxy, optionally substituted phenyHower alkoxy, optionally substituted heteroaryloxy, 
optionally substituted heteroaryl-lower alkoxy, sulfamoyloxy, carbamoyloxy, lower 
alkylcarbonyloxy, 

amino, monoalkylamino, dialkylamino, aminocarbonylamino wherein each of the two 
amino groups is optionally substituted by alkyi, alkenyl, alkinyl or alkoxy-lower alkyi, 

30 heterocyclylcarbonylamino wherein heterocyclyl is bound via a nitrogen atom, 

aminosulfonylamino wherein each of the two amino groups is optionally substituted by 
alkyi, alkenyl, alkinyl or alkoxy-lower alkyl, heterocyclylsulfonylamino wherein heterocyclyl 
is bound via a nitrogen atom, lower alkoxycarbonylamino, lower alkylcarbonylamino 
wherein alkyl is optionally substituted by one or two substituents selected from optionally 

35 substituted phenyl, guanidyl, halogen, cyano, alkoxy, optionally substituted phenoxy. 
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allq^ercapto and optionally substihited am^ 

^ alkenyl-is-optionaliy substituted by one-oi^e-substituente-seleGted-fFom lower alkyl* balo 

lower allcyl. optionally substituted phenyl, halogen, cyano, aikoxy and optionally 
substituted amino; amino-lower'alkyi or amino-iower allq^amino, wherein the nitrogen 
5 atom is unsubstltuted or substituted by one or two substitutents selected from lower alkyl, 
cycioailq^, cycloallcyl-lower allcyl, hydroxy-lowerallcyl, lower alkoxy-lower all^, optionally 
substituted phenyl, optionally substituted phenyl-lower alicyl, optionally substituted 
heteroaryl, optionally substituted heteroaryl-iower ailc/i and lower allQ^carbonyl, or 
wherein the two substituents on nitrogen form together with the nitrogen heterocyclyl, 

iO * lower allcylcarbonyl, cycloalkylcarbonyi, optionaiiysubstituted phenylcarbonyi, optionally 
substituted heteroaryicarbonyl, heterocyciylcarbonyl, 

carboxy, lower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl, lower alkoxy-lower 
alkoxycarbonyl, optionally substituted phenyl-lower alkoxycarbonyl, c^no, 

lower alkyimercapto, optionally substituted-phenylmercapto, ioweralkylsulfinyl, hafo-lower 

15 aikylsuifinyl, optionally substituted phenylsulfinyl, lower alkylsulfonyl, hafo-lower 

alkylsulfonyl, optionally substituted phenylsulfonyl. aralkylsulfonyl, halogen, and nitro; 
and wherein two adjacent substituents together with the atoms of aryi or heteroaryl may 
form a 5 or 6 membered carbocyclic or heterocyclic ring; 

20 X represents a group C=Y, wherein Y stands for oxygen, nitrogen substituted by hydroxy, 
aikoxy or optionally substituted amino; or a group CR^R®; 

R'' and R^ independently of each other, represent hydrogen or lower alkylcarbonyl; 

25 R^, R^ R^ and R^, independently of each other, represent hydrogen, lower alkyl, halo- 
lower alkyl, hydroxy, lower aikoxy, carboxy, lower alkoxycarbonyl, cyano, halogen or nitro; 

R^ represents hydrogen, lower alkyl, hydroxy or lower aikoxy; 
R^ represents hydrogen, lower alkyl or lower aikoxy; or 
30 R^ and R^ together represent 1 ,2-ethylenedioxy or 3-aIkoxypropylene-1 ,2-dioxy; 



and salts thereof. 
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8. A compound of formula (I) 




R 



wherein 

R represents heteroaryl optionally substituted by up to four substituents Independently 
selected from 

alkyi, cycloalkyl. cycloalkyHower alkyl. halo-lower alkyi, hydroxy-loweralkyi, lower alkoxy- 
lower alkyi, lower alkoxy-lower alkoxy-lower alkyl, halo-lower alkoxy-lower alkyi, acyloxy- 
iower alkyi. heterocyclyl, heterocyclyl-lower alkyl, optionally substituted phenyl, optionally 
substituted phenyl-lower alkyl, optionally substituted heteroaryl. optionally substituted 
heteroaryl-lower alkyl, optionally substituted alkenyl. optionally substituted alklnyl, 
hydroxy, lower alkoxy. optionally substituted alkenyloxy, optionally substituted alklnyloxy, 
cycloalkoxy, halo-tower alkoxy, cycloalkyl-lower alkoxy, hydroxy-lower alkoxy, lower 
alkoxy-lower alkoj^, heterocyclyloxy. heterocyclyl-lower alkoxy, optionally substituted 
phenytoxy, optionally substituted phenyHower alkoxy, optionally substituted heteroaryloxy, 
optionally substituted heteroaryWower alkoxy, sulfamoyloxy, carbamoyloxy, lower 
alkylcarbonyloxy, 

amino, monoalkylamino, dialkylamino, aminocarbonylamino wherein each of the two 
amino groups is optionally substituted by alkyl, alkenyl. alkinyl or alkoxy-lower alkyl, 
heterocyclylcarbonylamlno wherein heterocyclyl Is bound via a nitrogen atom, 
aminosulfonylamirio wherein each of the two amino groups is optionally substituted by 
alkyl. alkenyl. alkinyl or alkoxy-lower alkyl. heterocyclylsulfonylamino wherein heterocyclyl 
is bound via a nitrogen atom, lower alkoxycarbonylamino. lower alkylcarbonylamino 
wherein alkyl is optionally substituted by one or two substituents selected from optionally 
substituted phenyl, guanidyl. halogen, cyano, alkoxy, optionally substituted phenoxy, 
alkylmercapto and optionally substituted amino: lower alkenylcarbonylamino wherein 
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alkenyl li optionally substituted b^ne or two substituente i^i^dfrBSHSiSiFalii^rhaib- 

-teweFallq^lpeptjonall^y-substituted phenyl, halogen, cyanorafkoxi^and^ptiGnalij^ - 

substituted amino; amino-lower alkyi or amino-lower alkylamino, wherein the nitrogen 
atom is unsubstituted or substituted by one or two substltutents selected fiomJower alkyI, 

5 cycloalkyl.cycloalkyl-loweralkyl.hydroxy-loweralkyl. lower alkoxy-loweralkyl.optionalfy 
substituted phenyl, optionally substituted phenyl-lower alkyl. optionally substituted 
heteroaryl. optionally substituted heteroaryMower alkyl and lower alkylcarbonyl. or 
wherein the two substituents on nitrogen fomn together with the nitrogen heterocydyl, 
lower alkylcariDonyl, cycloalkylcarbonyl. optionally substituted phenylcarbohyl. bptionaliy 

10 substituted heteroarylcarbonyl, heterocyclylcarbonyl. r - 

carboxy, lower alkoxycarbonyl. hydroxy-lower alkoxycarbonyl. lower alkoxy-lower 
alkoxycarbonyl, optionally substituted phenyHower alkoxycarbonyl, cyano. 
lower alkylmercapto. optionally substituted phenylmercapto. lower alkylsulfinyl, halo-lower 
- -alMsulfinylroptionally substituted phenylsulfinyl, lower alMsulfonyb-halo-lower : - 

15 alkylsulfonyl. optionally substituted phenylsulfonyl. aralkylsulfonyl. halogen, and nitro; 
and wherein two adjacent substituents together with the atoms of aiyl or heteroaryl may 
fomn a 5 or 6 membered carbocycllc or heterocyclic ring; 



20 



25 



30 



35 



X represents a bond; 

and R*. Independently of each other, represent hydrogen, alkyl, cycloalkyi, cycloalkyl- 
alkyl. opttonally substituted arylalkyl. optionally substituted heteroarylalkyi, hydroxyalkyl. 
alkoxyalkyi, hydroxyalkoxyalkyl. alkoxyaikoxyalkyi, cyanoalkyi, optionally substituted 
alkenyl. opttonally substituted alklnyl, or lower alkylcarbonyl wherein lower alkyl is 
optionally substituted by one or two substltutents selected from aryl. optionally substituted 
amiru), alkoxy and aryloxy, 

R'. R*. R** and P?. independently of each other, represent hydrogen, lower alkyl. halo- 
lower alkyl. cycloalkyi. cycloalkyWower alkyl. hydroxy-lower alkyl. lower alkoxy-lower alkyl. 
lower alkoxy-lower alkoxy-lower alkyl. hato-kwer alkoxy-lower alkyl. heterocydyl. 
heterocydyWower alkyl, optfonally substituted phenyl, optionally substituted phenyl-lower 
alkyl. optionally substituted heteroaryl. optionally substituted heteroaryl-lower alkyl. 
optionally substituted alkenyl. optionally substituted alklnyl, 

hydroxy, tower alkoxy. halo-tower alkoxy, cydoalkoxy. cycloalkyl-lower aikoxy, hydroxy- 
low er alkoxy. lower alkoxy^tow er alkoxy. heterocyclyloxy. heterocyclyl-lower alkoxy. 
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optionally substituted phenyloxy. optionally substituted phenyl-lower alk oxy. optionally 

substituted heteroaryloxyroptioTially-substituted heteroaryl-lower alkoxy. 
amino, carbamoyl, sulfamoyi, amino-lower alkyi or amino-lower alkylamino. wherein in 
each ^se the nitrogen atom is unsubstltuted or substituted by one or two substitutents 
5 selected from lower alkyl. cycloalkyl. cycloalkyl-lower alkyl. hydroxy-lower alkyl. lower 
alkoxy-loweralkyl. optionally substituted phenyl, optionally substituted phenyl-lower alkyl, 
optionally substituted heteroaryl. optionally substituted heteroaryl-lower alkyl and lower 
alkylcarbonyl. or wherein the two substltuents on nitrogen torn together with the nitrogen 
heterocyclyl, 

10 lower alkylcarbonyl. cydoalkylcarbonyl. optionally substituted phenylcarbonyl. optionally 
substituted heteroarylcarbonyl. heterocyclylcarbonyl, 

carboxy. lower alkoxycarbonyl. hydroxy-lower alkoxycarbonyl. lower alkoxy-tower 
alkoxycarbonyl. optionally substituted phenyl-lower alkoxycarbonyl, cyano, 
lower alkylmercapto, optionally substituted phenylmercapto. lower alkylsulfinyl, halo-lower 
15 alkylsulfinyl. optionally substituted phenylsulfinyl. lower alkylsulfonyl. halo-lower 
alkylsulfbnyl. opttonally substituted phenylsulfonyl, aralkylsulfonyl. halogen, ornltro. 

or and R^ and R^ or R« and R^ together with the atoms of the phenyl ring fomi a 5 
or 6 membered carbocycllc or heterocyclic ring; 



20 



25 



and salts thereof; 



with the exception of compounds of fomiula (I) wherein R represents 4-pyridyl. 3.5- 
diamlnotriazinyl. S-amino-S-piperidlnotriazlnyl. 5Htiethyl-1.3,4K,xadiazol-2-yl. 5-amln<^ ^ 
1 .3,4-thiadia20l-2-yl and 1 H-2-tetra20lyl. X is a bond. Is hydrogen or acetyl, and R . R . 
r", R^ and R® are all hydrogen. 

9. A compound of formula (I) according claim 8, wherein 

30 R represents thienyl. furyl. thiazolyl. oxadiazolyl. thiadlazoiyl. Imldazolyl. pyrazolyl. 

pyridlnyl. pyrimidlnyl. benzothlenyl, benzofuryl. Indolyl. benzolsoxazolyl. optionally 

substituted by up to four substltuents Independently selected from 

alkyl cycloalkyl. cycloalkyl-lower alkyl. halo-lower alkyl. hydroxy-lower alkyl. lower alkoxy- 

lower alkyl. lower alkoxy-tower alkoxy-lower alkyl. halo-lower alkoxy-lower alkyl. acyloxy- 
35 lower alkyl. heterocyclyl. heterocyclyl-lower alkyl. optionally substituted phenyl, optionally 
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10 



15 



substituted phenyl-lower alkyl. optionally substituted heteroaiyl. optionally substitiited" 
heteroaryWoweraikylroptionany^ubstltuted alkenyl, optionally substit uted alkli i yl, 
hydroxy, lower alkoxy. optionally substituted alkenyloxy. optionally substituted alWnyloxy, 
cycloalkoxy, halo-lower alkoxy. cycloalkyl-lower alkoxy. hydroxHower alkoxy. lower ' 
alkoxy-lower alkoxy. heterocydyloxy. heterocyclylrlower alkoxy, optionally substituted 
phenyloxy. optionally substituted phenyl-lower alkoxy. optionally substituted heteroaryloxy. 
optionally substituted heteroaryl-lower alkoxy. sulfiamoyloxy, carbamoyloxy. lower 
alkylcarbonyloxy. 

amino, monoalkylamino, dialkylamlno. aminocarbonylamino wherein each of ttie two 
amino groups is optiorially substituted by alkyl. alkenyl. alkinyl or alkoxy-lower alicyl. - 
heterocyclylcarbonylamino wherein heterocyclyl is bound via a nitrogen atom, 
amlnosulfonylamino wherein each of the two amino groups is opb-onally substituted by 
alkyl. alkenyl. alkinyl or alkoxy-lower alkyl. heterocyclylsulfonylamino wherein heterocyclyl 

is bound via a nitrogen-atomrloweralkoxycarbonylamino; lower aikytearbotiylartiInD - 

wherein alkyl is optionally substituted by one or two substituents selected from optionally 
substituted phenyl, guanidyl. halogen, cyano. alkoxy. optionally substituted phenoxy. 
alkylmercapto and optionally substituted amino; lower alkenylcarbonylamino wherein 
alkenyl is optionally substituted by one or two substituents selected from lower alkyl, halo- 
lower alkyl, optionally substituted phenyl, halogen, cyano. alkoxy and optionally 
20 substituted amino; amino-lower alkyl or amino-lower alkylamino. wherein tiie nitix)gen 
atom is unsubstituted or substituted by one or two substitutents selected from lower alkyl! 
cycloalkyl. cycloalkyl-lowei- alkyl. hydroxy-lower alkyl, lower alkoxy-lower alkyl, optionally 
substituted phenyl, optionally substituted phenyl-lower alkyl. optionally substituted 
heteroaiyl. optionally substituted heteroaryl-lower alkyl and lower alkylcarbonyl, or 
Wherein the tiwo substituents on nitrogen fomi together witti ttie nitrogen heterocyclyl. 
lower alkylcarbonyl. cycloalkylcarbonyl. optionally substitiited phenylcarbonyl. optionally 
substituted heteroarylcarbonyl, heterocyclylcarbonyl. 

carboxy. lower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl. lower alkoxy-lower 
alkoxycarbonyl. optionally substituted phenyl-lower alkoxycarbonyl. cyano, 
lower alMmercapto, optionally substituted phenylmercapto. lower alkylsulflnyl. halo-lower 
aikyteulfinyl. optionally substi'tuted phenylsulfinyl. lower alkylsulfonyl. halo-lower 
alkylsulfonyl. optionally substituted phenylsulfonyl. aralkylsulfonyl. halogen, and nitro; 
and wherein two adjacent substituents togetiier witin ihe atoms of aryl or heteroaryl may 
fomn a 5 or 6 membered carboc^dlc or heteroQrclic ring; 



25 



30 



35 
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X represents a bond: 



and R^ independently of each other, represent hydrogen, lower alkylcarbonyl or 
optionally substituted phenylcarbonyl; 

5 

R^, R*. R° and R®, independently of each other, represent hydrogen, lower alkyl. halo- 
lower alkyl. alkoxy, hydroxy-lower alkoxy. lower alkoxy-lower alkoxy. amino, carbamoyl, 
sulfamoyi, amino-lower alkyl or amino-lower alkylamino. wherein in each case the nitrogen 
atom is unsubstituted or substituted by one or two substitutents selected from lower alkyl. 
0 cyoloaikyl, cycioaikyl-lower alkyl. hydroxy-lower alkyl, lower alkoxy-lower alkyl, optionally 
substituted phenyl, optionally substituted phenyl-lower alkyl. optionally substituted 
heteroaryl, optionally substituted heteroaryl-lower alkyl and lower alkylaminocarbonyl, or 
wherein the two substituents on nitrogen fonn together with the nitrogen heterocyclyl. 
- carboxy. lower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl, lower alkoxy-lower 
5 alkoxycarbonyl. optionally substituted phenyl-lower alkoxycarbonyl. cyano. 

lower alkylmercapto. optionally substituted phenylmercapto. lower alkylsulfinyl. halo-lower 
alkylsulfinyl. optionally substituted phenylsulfinyl. lower alkylsulfonyl, halo-lower 
alkylsulfonyl. optionally substituted phenylsulfonyl. aralkylsulfonyl. halogen, or nitro. 

20 or R^ and R^ R* and R'. or R* and R« togetiier represent mettiylenedioxy; 
and salts thereof. 

10. A compound of fonnula (I) according claim 8. wherein 

25 

R represents thienyl, furyl. thiazolyl, oxadiazolyl. thiadiazolyl. imidazolyl, pyrazolyl. 
pyridinyl, pyrimidlnyl. benzothienyl, benzofuryl. indolyl. benzolsoxazolyl, optionally 
substituted by up to four substituents Independentiy selected firom 
alkyl, halo-lower alkyl. hydroxy-lower alkyl. lower alkoxy-tower alkyl, lower alkoxy-lower 
30 alkoxy-lower alkyl, halo-lower alkoxy-lower alkyl, acyloxy-lower alkyl. heterocyclyl. 

heterocyclyl-lower alkyl. optionally substituted phenyl, optionally substituted phenyl-lower 
alkyl. optionally substituted heteroaryl, optionally substituted heteroaryl-lower alkyl. 
optionally substituted alkenyl, optionally substituted alkinyl. 

hydroxy, lower alkoxy. optionally substituted alkenyloxy, optionally substituted alklnyloxy, 
35 cycloalkoxy, halo-lower alkoxy. cycloalkyl-lower alkoxy. hydroxy-lower alkoxy, lower 
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§IKoxy-loweT alkbxy, heterocydylbxyrhetefocycly^ 

— l_jpheiLyl0xy,-optionally substituted-phejiyNower alfoxy^ heteroarylo;^^ 
optionally substituted heteroaryHower alkoxy, sulfamoyloxy, carbamoyloxy, lower 
alkylcarbonyloxy, 

5 amino, monoalkylamino, dialkylamino, aminocarbonylamino wherein each of the two 
amino groups is optionally substituted by alkyi, alkenyl, alkinyl or alkoxy-lower alkyi, 
heterocyclylcarbohylamino wherein heterocyclyl is bound via a nitrogen atom, 
aminosulfonylamino wherein each of the two amino groups is optionally substituted by 
alkyl, alkenyl, alkinyl or alkoxy-lower alkyi, heterocyclylsulfonylamlno wherein heterocyclyl 

10 -IS bound via a nitrogen atom, lower alkoxycarbonylamino, lower alkylcarbonylamino 

wherein alkyI is optionally substituted by one or two substituents selected from optionally 
substituted phenyl, guanidyl, halogen, cyano, alkoxy, optionally substituted phenoxy, 
aikylmercapto and optionally substituted amino; lower alkenylcarbonylamino wherein 
— alkenyl is-optionally substituted by one or two substituents selected-from-lower alkyI, halo-^ 

15 lower aikyi, optionally substituted phenyl, halogen, cyano, alkoxy and optionally 

substituted amino; amino-lower alkyI or amino-lower alkylamino, wherein the nitrogen 
atom is unsubstituted or substituted by one or two substitutents selected from lower alkyl, 
cycloalkyi, cycloalkyNower alkyl, hydroxy-lower alkyl, lower alkoxy-lower alkyl, optionally 
substituted phenyl, optionally substituted phenyi-lower alkyl, optionally substituted 

20 heteroaryl, optionally substituted heteroaryl-lower alkyl and lower alkylcarbonyl, or 
wherein the two substituents on nitrogen fomn together with the niti^ogen heterocyclyl, 
lower alkylcarbonyl, cycloalkylcarbonyl, optionally substituted phenylcarbonyl, optionally 
substituted heteroarylcarbonyl, heterocyclylcarbonyl, 

carboxy, lower alkoxycarbonyl, hydroxy-lower alkoxycarbonyl, lower alkoxy-lower 
25 alkoxycarbonyl, optionally substituted phenyl-lower alkoxycarbonyl, cyano, 

lower aikylmercapto, optionally substituted phenylmercapto, lower alkylsulfinyl, halo-lower 
alkylsulfinyl, optionally substituted phenylsulfinyl, lower alkylsulfonyl, halo-lower 
alkylsulfonyl, optionally substituted phenylsulfonyl, aralkylsulfonyl, halogen, and nitro; 
and wherein two adjacent substituents together with the atoms of aryl or heteroaryl may 
30 form a 5 or 6 membered carbocyclic or heterocyclic ring; 

X represents a bond; 

and independentiy of each other, represent hydrogen or lower alkylcarbonyl; 

35 
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R^ R*. and R°, Independently of each other, represent hydrogen, lower alkyl. halo- 
lower a»QM5ydco)^rJower alkoxy, carboxy, lower alkoxycatbony!T-<^no,-halogen-or-nitro; 

and salts thereof. 

5 

11 . A method for the preparation of a compound of fomiula (I) according to claim 1, 
wherein 

A) a compound of fomriula (II) 



wherein R'. R^ R^ R^ R® and R^ are defined as for formula (I), or a derivative thereof with 
functional groups in protected fomi and/or a salt thereof, is alkylated with a halide of the 
fonnula (ill) 



10 




R-X-CHz-Z 



(III) 



wherein R is as defined for formula (I) and Z is a nucleophilic leaving group: 



or 



B) a compound of formula (IV) 




(IV) 



25 



wherein R^and R^ are defined as for formula (I) and R* Is alkyl. or a derivative thereof with 
functional groups in protected form and/or a salt thereof, is reacted with an ortho- 
phenylene diamine of fomiula (V). 




wherein R, R^, R^ and R® are defined as forfomnula (I), or a derivative tliereof wherein 
functional groups are in protected form and/or a salt thereof; 

5 

- - any-protecting-gpoups In a-protected derivative of a oompound-of-the-f0rmula-(l>are ; — 

removed; 

and, if so desired, an obtainable compound of fonnula (I) is converted into another 
compound of formula (I), a free compound of formula (I) is converted into a salt, an 
10 obtainable salt of a compound of formula (I) is converted into the free compound or 

another salt, and/or a mixture of isomeric compounds of formula (I) is separated into the . 
individual isomers. 

12. A pharmaceutical composition comprising a compound of formula (1) according to 
15 claim 1 and a pharmaceutically acceptable canier. 

13. Use a compound of fonmula (I) according to claim 1, a prodrug or a phamnaceutically 
acceptable salt of such a compound for the preparation of a pharmaceutical composition 
for the treatment of a neoplastic disease, autoimmune disease, transplantation related 

20 pathology and/or degenerative disease. 
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Abstract 



The invention relates to compounds of fbnnula (I) 




wherein R represents aryi orTieteroaryl, X is a bond, i carbonyl group, a derivative ofa 
carbonyl group or an ethylenediyi group, and the sut>stituents to R^ have the meanings 
given in the specification, for use as medicaments, to novei compounds of formula (i), to 
10 methods of synthesis of such compounds, to pharmaceutical compositions containing 

compounds of formula (I), to the use of a compounds of formula (I) for the preparation of a 
pharmaceutical composition for the treatment of neoplastic and autoimmune diseases, 
and to methods of treatment of neoplastic and autoimmune diseases using such 
compounds of formula (I) orof phamiaceutlcal compositions containing same. 
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